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335. Manometer. P. Menard. (Comptes. ‘Rendus, 
pp. 1129-1130, Dec. 6, 1920.)—-The manometer described is of U-form, 
one limb being much longer than the other. The end of each limb opens 
into a bulb, into the top of which is sealed a tube of ‘small. diameter 

at 


- 336. Vacuum Manometer; New Type of Appareius, H, Riegger, 
(Zeits. techn. Physik, 1. 1. pp. 16-19; 1920,)—Gives a. short account, of 


337. -Cross-arm Wind Balance A.F. Zahm. (Frank. Inst., .: 190. 
pp. 685-690, Nov., 1920.)—A full description, with illustrations, ef an 
aerodynamic balance capable of measuring lift, drag, and | pitching 
moment simuitaneously. J. W. T, W. 
338. Pumpe:ifor. High Vacua. A. Gehrts. techn, Physik, 
1. 3. pp. 61-71, to Righ 
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from. the top that if the manometer is inverted and the whole of the : 
miercury run into either limb, the mercury level would not quite reach | 
the end of the tube. Hence, if by accident the manometer is inverted, . 

| there ‘is no danger of the loss of any mercury. The partial. closing of 
4 the tops of the manometer limbs causes the motion of the mercury. to 
21 be damped, since the air above the mercury can only escape slowly 
through the narrow orifice. A. W. 4 
the methods hitherto employed for the measurement of very low pressures, | 
The new instrument described consists of a suspended system made from 
an Al disc slit radially into a large number of sectors, each sector being | 
then bent so as to make an angle of 45° with the original plane of the 
disc. This many-bladed “‘ propeller’’ is suspended by a fine tungsten 
thread so that its blades lie vertically beneath an annular plate, which : 
is heated electrically. The impact of the molecules heated by the plate : 
causes the “ propeller” to fotate through a given angle, which is | 
measured by means of a circular scale attached to it. Curves are given 
to show the proportionality of torsion to pressure for pressures up to 
10-%.mm. Hg. The effect of the nature of the gas is also shown... 
Jj. W, 
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by compensation methods, Taking the case where an electronic stream 
is passing from a glowing kathode to anode, the field produced by this 
stream exerts a reverse effect whereby a definite additional potential 
gradient dependent on the current strength is required in order to promote 
the electronic emission to the anode. Before the state of saturation is 
Langmuir and Schottky’s Jaw holds,.namely, = const. V*%, 
that is, the current is Proportional th\the 3/$ power of the potential. If 
residual gases are present to an appreciable extent in the evacuated 
space, the number of positive ions formed by impact ionisation is increased, 
and the Langmuir-Schottky law ceases to be valid, From this standpoint 
a very complete discussion of the general characteristics of high-vacuum 
pumps is given, accompanied by diagrams. Curves are included, showing 
the suction velocity as a function of the pressure, and also of the mercury 
temperature. Among the designs which receive special attention are 
Gaede’s diffusion air-pump. the parallel jet pump of Crawford, and the 
condensation pumps of Langmuir, Gaede, and Siemens and Halske. 
A of velocity concludes the 


des Sciences; 2. pp. 511-513, Nov.—Dec., 1920. Paper read before the 


Soc. Suisse de Géophysique.)—It is often desirable to have instrumental 
evidence as to the max. force attained by the wind during a gale, and 


in the gas stream, and gives records of these' fluctuations. The effect 


aseful: The principle of the Pitot tube suggests itself. Three forms 
of the instrument have been designed. The first two necessitate the 
employment of a Dines vane communicating with a manometer. In 
the first this consists of a U-tube containing oil. The difference between 19 
the static and dynamic pressure of the air displaces the oil in the tube, 
. and the farthest point reached is marked by a glass index acting like 
| that in a minimum thermometer, In the second form a metallic Bourdon- 
Richard manometer is used, recording by a light pivoted index. The 
third ‘instrument is cheaper, but less accurate. It consists of a glass 
reservoir with two tubes leading out of it, one vertically and the other 
obliquely, and at the top each tube has a short horizontal extension, in 
the plane of the two tubes. The whole is mounted on a vertical pivot 
and swings with the wind, so that the ‘horizontal extension from the 
vertical tube faces the wind. The reservoir contains oil, which also enters 
the lower part of the oblique tube. During wind the oil is consequently 
| forced up the latter, which has at intervals small pockets, These retain 
small drops of oil when the main body recedes, and the highest. pocket 
80 filled marks the approximate height to which the oil ascended, and 
hence gives an approximate measure of the force attained by the wind. . 
{fhe diagram illustrating the instrument appears to be printed upside 
down. M. A. G. 
* 340. Measurement of Rapidly Fluctuating Velocities in Gas Streams. 
R. Seeliger and K. Lintow.. (Zeits. techn. Physik; 1. 1. pp. 20-27, 
1920.)—Describés apparatus which, consisting of Pitot tubes attached 
: of the length of tube from outlet to manometer is discussed in the paper. 7 
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Ultimate Perturbations of Isochronismy: Andtade. (Comptes 
Rendus, 171. pp. 995-997, 22) 1020:)—Ireats the perturbations! of 
‘the balatice wheel of a chronometér owing to’ (I) the variable inettia of 
the hair spring, and (2) the variable friction. It isiistiown that: the 


to that due to the first alon ee SHB. 


Hort. (Zeits. techn. Physik, 1. 9. pp. 182-189, 1920.)=“A ‘description 
is given of three gtaphital methods’ ‘by whith ait approximate solution 
‘The first method makes use of thé cirtle of curvature, the second 
integral curves, and the third of system of two fintorder 
taneous differential equations. AW. 
Corvection::for Chronometir Rate:: M. Baldwin. 
Victoria, Proc. 32. p. 147, Sept., 1920.)+—The following easy way of apply- 
tng ‘the’correction for chronometer rate has beén in:usé!at the: Melbourne 
Observatory for some years. Let T be the period of a vibrating system 
in secorids, ‘I’ ‘the period as shown by a chrotiometer, r the daily rate 
of the chronometer, positive if losing, ‘then it is easy to’ show ‘that 
log T’ +. 0-48429{ r/86400 + $(r/86400)* +. ‘The value’ of the 
right-hand side is nearly log T’ + 7/2 x 10-5, 90 that’ to" Gbtaii’ log T 
it is only necessary to add half the daily rate in seconds to the fifth decimal 
place of log T’.. The value of T so obtained will be within one part’ in 
10° for values of r.up to 15 seconds, 
105. The expression log T = log T’ + 7/2 x 10-5 + +/380 x 10° gives 
‘a value of T correct to 1 part in 108, provided yr is not greater than 120, 
while the addition of the extra term (7/900). 
B44. Cloth Errors and Wireless Time-Signals. R. A. (Roy. 
Astron, Soc., M.N. 81. pp. 89-100, Nov., 1920.)—The author has been 
investigating the accuracy of wireless longitudes [see Abs. 1221 { 1920)}, 


a) Actital fluctuations of rate in the clock whether transitory or long 
continued, slow, rapid, or instantaneous. - 

(0) "Faults of the chronographic system by which the record.af the 
|) ¥aries from one observation to another. 

(©) Errors in determination of instrumental corrections of: transit 
circle. 
Brrors due to catalogue places of stare-observed. 
baie, Accidental error of observing. 


Chi tee and The clock. rates, he thinks it 

‘best to assume, do not change gradually, but are best repessented by 

series of straight lines and not by a curve. From 1915 Jan. to 1920 

he tabulates the ‘base rates and erratics of the standard clock of the 
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whenever antything/ occurred ; to. alter 
\@f-the miethod: of adopting the 

The personal equation considered ie chat of the Paris com 
os and includes : 


rept relative of Parts and Bainburgh. 
(6) Errors in reputed time at Paris. 
@ Errors in reputed time at Edinburgh. 


driven, by. the standard clock, but in this there. seems to be absolu 
eens ‘80 no personality is to be allowed. 

_ observatory .are less accordant from day to day than would be expected 


Adelaide. Longitude by. Wireless. G. (Roy. 
Astron. Soc., M.N. 81. p. 101, Nov., 1920.)—Rhythmic signals from Lyons 
were received at Adelaide from, June 23 to July 5, 1920. Comparing the 
recorded times with those at Greenwich, and allowing 0-04 sec. for time 
,of transmission, the Adelaide longitude Comes out 9h. 14m. 19: 
to compare with adopted value 9h. 14m. 20-07s. | 

Indirect determinations by means of series of Annapolis signals in 
July and Aug, gave 9h. 14m. 19-795. and 9h. 14m. 19-78. respec- 
tively, but these have not the same weight as the Lyons signals, as the 
Annapolis signals received at Greenwich are those sent at 17h. G.C.T., 


"346. Determining the Density of Liquids : Water Saturated with Air. 
OQ. E. Frivold. (Phys. Zeits. 21. pp. 529-534, Oct. 15, 1920.)—The 
author modifies the apparatus used by Piccard and Cherbuliez [Abs. 245 
(1916)) for determining the magnetic susceptibility of copper salts in 
‘very diluted solutions, Their apparatus consists of two vertical tubes, 
communicating at the top and bottom by horizontal connections provided 
‘with taps. When the two tubes contain liquids of different densities, 
circulation will start on opening the upper tap ; this circulation, observed 
‘in the Piccard micromanometer, is prevented by setting up a pressure 
‘on the one column with the aid of a magnetic field; the measurements 
then become electrical. The author reduces the height of the apparatus 
‘from 8m. to 2m. The main difficulties are the thermal insulation of 
the apparatus, especially to prevent slight temperature differences 
between parts of the two columns at the same level, and a pumping 
effect arising when the tap~bores are not truly central. Filling the one 
tube with distilled water free of air, and the other with the water 
saturated with air, he finds a density difference of 19-02 x 10-7 at 15-6°, 
which agrees with Marck’s value 20 x 10~’ (1891); the only other 
‘determinations by Chappuis (1929, float and methods) 
less concordant results. H. B. 


| 347. Torsion of Closed and. Open Tubes, J. Prescott. ‘te tice 
40. pp. 621-641, Nov., 1020.)—Deduces, from St. Venant’s iia of 
VOL. xxIv.—a.— 1921. 
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torsion,’ approxiinate formule the torsion of closed tubes, and .6f fods 
whose sections are long thin strips, such, for example,'as split tubes, 
Although the results are only approximate, the percentage ‘errors they 
contain approach zero as the ratio of the length to the breadth of the 
section approaches infinity. For example, in the case of a circular tube, 
whose inner and outer radii are (7 — $/) and (r + #4), the proportional 
ertor in the result is #/4r2, The approximate results. obtained for closed 
tubes: fail altogether with unclosed or split tubes. In. this case it is 
shown that wherever the shear lines are nearly parallel, either in a thin 
straight strip, or in a thin curved strip\where ‘the width | is‘stall 
compared with the radius of curvature, the shear stress is approxithately 
proportional to the distance from the middle line of the strip; and isin 
contrary directions on the two sides of the middle line. A Series 

Assoc. for Cultivation of Science, Proc. 6. ) and 2. pp: 109-112, 1920.) 
—C. V, Raman has shown how the well-known theory of impact deve 
' mathematically by Hertz may be extended and applied to the 
of the transverse impact of a sphere on a plane elastic plate of finite 
thickness. To test the formula thus obtaimed, the author of this paper 
has made a seties of observations; using a set of polished hard ‘steel balls 
of various diameters and a set of glass plates of different thicknesses. 
Within certain limits the observed values of the coefficient of restitution 
and those calculated by Raman’s formula show very good agreement. 
The diameters of the spheres used ranged from 0-237 to 0-791 em., the 
thicknesses of the glass plates from 0+ 105 to 2-53 cm. the speed of impact 
being 234.cm. per sec. [See Abs. 1362 (1920).) 


| 


349.“ Ondes de Choc” of Projectiles. H. Parenty. (Comptes 
Rendus, 171. pp. 1190-1194, Dec. 13, 1920.)—Discusses the results obtained 
by Dévé [see Abs. 204 (1921)|, and enumerates the results of previous 
experiments by the author on the form of the “ ondes de. choc ” caused 

J T 


350. New Method of Wind-tunnel Experimenting. Ww. Margoulis: 
{Comptes Rendus, 171. pp. 997-999, Nov. 22, 1920.)}—Shows that if - 
wind-tunnel experiments were carried out if CO, at high pressure and 
temperature, it would be possible to attain practical Reynolds numbers 
with smaller tunnels and ‘less power than is at present employed for 
model experiments. J. Ww: 


B51. Initial Speed and Air-Resistance of High-Speed Projectiles. R. 
ae: (Zeits. techn. Physik, 1. 9. pp. 197-205, 1920.)—By means 
of Shapes of the high-speed 
and (2) a string galvanometer, the initial speeds are measured, and by 
comparing these with the speeds a little further on in the trajectories the 
air-resistances are obtained. The details of the method and of the 
observations are exhibited in considerable detail, the latter occupying 
speeds up to 830m. per sec. 
VOL. XxXIv.—a.— 1921. 
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852. Uniform Translation of Solids in Infinite Fluid. F.E.Fournier. 
(Comptes Rendus, 171. pp. 141+144, July 19,;.1920.)—The author briefly 
discusses the uniform translation of a solid, either spherical or elongated, 
and of circular section, moving in the direction of its length, throngh a 
fluid which ‘may be practically considered as extending to infinity in 
évery direction. He also reproduces formula which he has obtained for 
the total resistance, based upon the observations of Fuhrmann and G. 
and of Contant, in water, tad G. W, pg T. 


Velocity Distribution in the Interior of Rotating Viscous Liquids. 
W. Hort. (Zeits. techn: Physik; 1. 10. pp. 213-221, 1920.)—The 
lubrication, in certain’ instruments for the measurement.of rotatory 
motions or rotatory velocities: - Reference is made to Schlick’s apparatus 
for the measurement of the rolling motion of ships, and considerable 
acquaintance with such instruments has induced the author to evolve 
the present paper on. the, velocity distribution in the interior of a cylinder 
filled with a viscous liquid and rotated in a constant direction about its 


. 354. Meleculae Transformations in Thin Films on the Surface of Water. 
H. Labrouste. (Ann. de Physique, 14. pp, 164-238, Sept.-Oct,, 1920.) 
—Investigations have been made on the formation of films in water 
by substances melting between 0° and 100° in order to ascertain whether, 
on fusion, these substances undergo any perceptible molecular modifica- 
tion, such as a variation in the magnitude of the surface covered. A 
new optical method of observation has been devised, and particular 
attention has been devoted to trimyristin, which gives especially sharp 
results. 

At a low temperature (18°), the. film of trimyristin is clearly solid, and 
at 23-24°, when a change is detectable, the condition of the film still 
recalls the solid state, The film appears, indeed, to consist of a highly 
dilatable solid, which becomes increasingly brittle as the temperature 
rises; ,until the solid aspect completely disappears and contraction (at 
32”) yields liquid droplets. If, at this last temperature, the film is 
compressed te that occupied: the it 
seems, to. revert to the solid state. . 
| It is suggested that the trimyristin undergoes molecular transformation 
occurring not at any definite temperature, but over a certain temperature 
interval. In the case of fatty acids, such as oleic, Jauric, and palmitic 
and after the change. eat 


_% 355. The Brownian Movement with Consideration of a Persistence of 
Direction; Applications to Living Infusoria. R. Fiirth... (Zeits,,.f. 
Physik, 2. 3. pp. 244-256, 1920.)--When a particle experiences the effect 
of quickly succeeding impulses which vary quite arbitrarily in direction 
and intensity, a motion is produced. which has the characteristics of the 
Brownian movement. The formula applicable to this motion has. been 
derived by Smoluchowski [Abs. 960 (1907)] and Einstein [Abs. 664 (1906)] 
namely, #* = ai; where %* is the average square of the displacement ¥ 
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investigation to this end, employing for its purpose the motion of living 
infusoria.. A modified formula +2 = at + 6(¢ — }) is first mathematically 
derived, and experimental work then described. which supports 


| 356. On the Limiting Size of Colloidal Particles in a Brownian Motion : 
Results B. Arakatsu and M. Fukuda. 
(Kyoto Coll. Sci., Mem, . 179-182, June, 1920.)—-When minute 
of liquid moving in very irregular ways, The force due to the impacts 
is resisted by inertia of the, particles and viscosity of the medium. 
and the motion becomes less pronounced as the size of the particle 


the nature of the solution or the viscosity of the medium. The authors 
found. silver particles of. about 2-5 to be in a state of rest, while in 


colloidal solutions used, namely of Au, Ag, Cu, Cd, Zn, Sn, Mg, Ni, * 
and W, were prepared by Bredig’s method. Mercury ap = 
water was also investigated: Experimental details are given. 
Results.—In Bredig’s colloids the limiting size is found to be about 2-6p 
for all, the metals examined.. The relation of this limiting size to the 


B57. Einstein Shift of Spectral. Lines, O.J. Lodge. (Nature, 106. 
Pp. 280, Oct. 28, and p. 373, Nov. 18, 1920.)—-The author has sugg 
seeking for the Einstein shift under centripetal acceleration, and Raylei 


since the shift is proportional to w*/c%, the high speed of positive, rays. 
eurved in a magnetic field might facilitate its detection, in that, if their 
speed .were. 103 c.g.s., their radiation shift. would be comparable to a 
fortieth of an Angstrém, unit. But this proportionality, the author 
observes, (raises the question whether, after all, the expected shift, is 
anything more than the natural consequence of self-inductive increase 


of inertia due to speed. 
VOL. xxIv.—a.—1921, 
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can be extended to three dimensions if necessary, The problem arises a 
as to which assumptions regarding the nature of the acting impulse : 
govern this formula, and whether that of a persistence of direction of 4 
motion involves a modification or not. Smoluchowski has shown that 4 
theoretical: result. Most. interesting biological material has. thereby q 
been accumulated. H, Ho, 1 
move when. the diameter exceeds. about 4, but he does not describe a 
wd gamboge sol vivid motions were observed even in greater particles. | 
viscosity of the continuous phase was found by utilising the fact that sols. | 

have viscosities very slightly higher than those of the media, and therefore 

are approximately the same. In the experiment the viscosity was varied 
by, adding a concentrated solution of sugar or glycerin to the sol, and | 

the viscosities of the sols thus treated were measured by a viscosimeter. 

A drop from such a solution was examined under the ultra-microscope 

for limiting size. A table of results for gold and copper is given. ° 

H. H. Ho. 

intensity, but on gravitational potential, had suggested to him that, 
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Bt ‘subject te ‘attractive force, its orbit would enlarge and its period 
miay be’ with electrons violently projected Bohr 


358. 4 Suggestion for the Hepreaonndhion of Space-Time Relations in 
the’ Special Theory of Relativity. F.P. Liesegang. (Phys: Zeits. 22. 
». 675; Disc., 675, Dec. 1 and 15, 1920. Paper read ‘before the 86: 
rfotschet Versamml., Nauheim, Sept., -1920.)}—The suggestion is 
based of “an idea’ of Minkowski, and consists ‘in effecting the Lorentz 


enor, (Phys. Zeits. 21. pp. 668-675, Dec. 1 and 15, 1920. Paper 
read before the 86. Naturforscher Versammil., Nauheim, Sept., 1920.)—~ 
The paper first pays a tribute to the value of: Einstein’s work and its 
significance itt modern physics, and then discusses the problems of 
motion in space and définition of time which are grouped tnder the 
heatling of ofientation problems. A sharp differentiation is made between 
motions of geometrical figures and of actual bodies, the former belonging 
to ‘kinematics and the latter ‘to mechanics. In the relativity ‘theory 
both these ideas are shown to be continually mixed at the expense of 
clarity. The author then deals with the problem of the determination 
H. H. Ho. 

8, H. Crookes. (Chem. News, 121. p. 239, Nov. 12, 1920.)—The atthor, 
on’ the basis of hitherto unpublished experiments by W. G. Crookes, 
poop fime the displacements of the star images obtained in the 1919 
eclipse, and accepted as evidence of the truth of Einstein’s theory, may 
have ‘occurred, not during exposure, but subsequently during develop- 
ment and fixing. That the latter can occur im photographs of spectra . 
of the elements was suspected, tested, and proved by him, the test being 
made in the following manner: A negative, with two spectra, slightly 
overlapping, was selected, which had at one part of it a group of strong 
lines, and‘at another part few and weak lines. From this negative a 
contact positive was printed, and from the positive another contact 
negative. The two negatives were then measured in the usual manner, 
along the overlap of the two spectra, and compared, and ‘the following 
results noted : (@) the whole negative altered in length ; (6) the alteration 
took place in a “concertina fashion, being greater where the lines 
were sttong and numerous than where they were light and few ; (c) one 
or two ‘tines showed decided displacement with regard to their neigh- 
bours in the same spectrum. The conclusion drawn was that during 
development and fixing the sensitive film was in a state of tension, and 
to ‘the strain irregularly in proportion to’ the depth and width 
| hadi been altered by the light rays. It would them seem that the spectra 
had been measured along the very worst line, where distortion would be 

VOL. XxIV.—a.—192]. 


dinates of this system are then denoted by such ‘units that they afford 
valid values for moving bodies. The system thus obtained is shown 
to express the space-time relations in the special theory of relativity. 
H. H Ho. 
| Vv 
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only just off the wnexposed part of ‘the plate; where distortion would be 
least,’ but death intervened, and the alteration was never made. In the 
case of stellar photographs there would appear to be no line of weakness, 
but im the eclipse the ring of flames would form a very decided line of 

weakness, and the author suggests the desirability of examining the 
possibility ‘of ‘the displacements having arisen fromthe ‘sensitive films 
having yielded. to strain in its neighbourhood during developing and 
fixing. ‘If this should be the casé,-a similar effect. should be found, he 
suggests, during an annular lunar eclipse, and it might even be possible 
to obtain evidence of slight displacement during a close conjunction of 
a star with Jupiter or Venus when at their brightest. 


Rendus, 171. pp. 881-885, Nov. 8, 1920.)—In the constant movement 
obtaining in liquids; the molecular trajectories are fixed curves whose 
<lisposition. depends on external forces. Where any forces whateyer may 
exist nothing can be stated a priori concerning this arrangement, but 
it is otherwise where the forces are derived from a potential,.and this 
case forms the subject of the present paper. The treatment is mathe- 
matical throughout, and includes the necessary condition for the absence 
of turbulence. It is found that at two instants sufficiently removed 
and corresponding to the different states, the variation of speed and 
of pressure at a fixed point arbitrarily chosen is sufficient for the calcu- 


362. A %. Madelung and A.Landé. 
(Zeits. f. Physik, 2.3: pp. 230-235, 1920.)—The dynamical treatment of 
the cubic atomic model formed of 8 electrons, depends on the reduction 
by means of symmetry conditions of the 8-body problem to that of a 
single body. The disadvantage of this model is, firstly, in the possession 
of essentially higher potential energy than the plane 8-ring system, and 
secondly, that by the action of external forces the orbit disturbances pro- 
duced are of much higher dimensional orders than those of the disturbing 
forces. Both these defects have been avoided in the model now described, 
which consists in the combination of two tetrahedral models. The paper 
itself is entirely mathematical [Abs. 531 (1919) and 1371 (1920) should be 
consulted]. ‘The cubic atomic model produced, possesses an appreciably 
smaller total energy than the plane 8-ring system, while orn goa 

363. Note concerning the Basis of the Relativity Wespely. 
(Phys. Zeits. 21. pp. 549-551, Oct. 15, 1920.)—An axis Or at rest, upon 
which: ¢ identical clocks are arranged has superposed a moving axis O’£ 
of velocity v and carrying 7 clocks. A light signal is dispatched! at time 
t=O from O to M at the distance x, received at M at the time 
ty = v), and after reflection again received at the origin of 
the € axis at time = O’M/(V —v) + MO‘//(N + 0), where V is: the 
velocity of light and OO‘ = vt;, Should ‘the handof the t clock at M 
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at the origin at its return, then the hands of the 7 clocks from the begin- 
onwards must be displaced at a distance € an amount proportional 
Paper, which also inlodes note on the addition theorem HH 


Isotopes.’ W. Aston. (Nature, p. 468, Dec.' 9, 1920.)—-The 
author gives the results of his positive-ray spectrum expefiments with 
a few more elements. The work has been progressively more and more 
difficult, for it has been not. easy to fimd suitable. volatile: compounds, 
and when found the very objectionable chemical properties of some of 
them have led to experimental trouble and disappointing results. Thus 


any value. 
"The following table gives the up-to-date reaults of the author. 
8 16-00 16 
F 9 19-00 1 19 
fe lines 20-20 2. 20, 22, (21 
Si i "98-30. | ge 28, 29, (30 
35-46 | 2 | 36,37, (39) 
36 82-92. | 6 $2, 83,80, 18, 
5, (7) | 132, 131, 134, 136, 
(Numbers in parentheses are provisional only.) 


feld. (Phys. Zeits. 21. pp. 619-621, Nov. 1 and 16, 1920. Paper read 
before the 86, Naturforscher  Sept., 1920.)— 
The first section deals with the hydrogen spectrum and with: spectra 
dissimilar to that of hydrogen. It is shown that the fine structure in the 
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the Inverse Square Law for the Pt Atom. 3. Chadwick. (Phil. Mag. 40. 
pp. 734-746, 1920.)-~—-The charges of the nuclei of three atoms, 
and copper, have been measured by a 

direct method depending on the scattering of a-particles:. The values 
found are 77-4, 46-3;and 29: 3 respectively in fundamental units of charge. 

Thee law forte: ithe Pt -micleus hat been: tested 
cerned, viz., around, 10741 cm. from the: nucleus: 

charges and the atomic numbers of the elements deduced from the! X-ray 
spectra affords strong confirmation of Moseley’s generalisation.’ Owing 
to the probability fluctuations, it is hardly possible to attain sufficient 
accuracy in. the measurements to prove that the charge on the nucleus 
is a whole number of times the electronic; charge.,. At present,this is 
only possible in one case—-that of the helium nucleus or a-particle. There 
can, however, be little doubt that the nuclear charge does really in 
ig, given by,the, atomic number. 

of scattering on, the velocity of the.a-particle, as indicated by Rutherford’s 
theory, show thatthe inverse square law of force holds to a high degree 
of accuracy in the region investigated, 10-11 cm. from the nucleus ofa heavy 
atom,like platinum. .The experiments of Geiger and Marsden on the 
angular distribution of a-particles scattered by gold between 5° and 150° 
show that the same law must hold for distances between 3-1 x 10-” cm, 
and, 36 x 10-!% cm. from the nucleus... Further, the. agreement. between 
the experimental measurements of the K-series spectra and the theoretical 
values. of Debye and Kroo shows that the inverse square law still holds 
10-19 cm... 

and 10719 cm. from the nucleus of the heavy Pt atom, the charge is equal 
to the atomic number and the law. of force is the inverse square. We 


106. pm Dec, 9, 1920.)—Solar ‘radiation measurements are 


ntensity..Secondly,, as. the sun changes. from one. hemisphere. to. 
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; the case of the doublets in the spectra of the alkalies, there is no analogue 7 
in the hydrogen, spectrum. The second section. discusses. the question ; 
| of the cubical arrangement of electrons in. atomic structure, A. W, 3 
1 
may therefore conclude that no electrons are present between the nucleus 
and the K-ring.” A. B..W. 
employed by the Argentine Meteorological Office as a basis of forecasting, : 
| estimated daily temperatures and notices of expected rains being given : 
for.a.week ahead. The aim of the present note.is to give the conclusions 
to which a study of an immense amount of data from all parts. of the \ 
world has led.. Firstly, the effect of solar radiation is cumulative, and 
the response in atmospheric action to a prolonged period of high or low : 
solar, radiation is, much greater than that to a shorter period of greater 
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other the effect on the’weather charges, ‘so that; in the hemisphere where 
the sun is nearly vertical,’ pressure falls over the land and rises over the 
water surface, with the opposite effect in the other hemisphere. Although 
this may be taken to indicate that a large proportion of increased solar 
radiation teaches the earth’s surface, yet there aré indications that .a'con- 
siderablé part is absorbed by the upper air and gives rise to atmospheric 
waves. ‘These have ‘been examined by Separating solar and weather 


give correlations exceeding The. correlations for 

not so great, but certain difficulties arise in this‘case;- = 
after 10 to 13 days, which is ‘taken as evidence that the origin of matked 
deviations ‘from normal lies in the region of the prominences and not 
in that of:sun-spots. In conclusion, the high correlation between’ varia- 
tions of solar radiation and the weather, found in the Argentine and 
wn 


elsewhere, leads the author to believe that, apart from the well+kno 


C. F. Marvin, J. W/ Smith. (Monthly Weather Rev. Suppt. No. 16. 
pp. 1-76, 1920.)—In the introduction C. F. Marvin outlines a “ star 
point method” of fitting a curve to plotted data. This consists in 
selecting, by inspection, just sufficient points, representative of ‘the 
data, to determine a curve of the desired degree and noting their co- 
ordinates. The coefficients in the equation are then determined from 
these coordinates. For the ‘present ‘purpose the accuracy obtained is 
sufficient and the labour of the method of least squares avoided. 

In the second part, a relationship is sought by J. W. Smith between 
the minimum ‘temperature on “ radiation nights’ and the evening's 
relative’ humidity. Plotting variation of the minimum temperature 
from the dew-point against the previous evening's relative humidity, 
itis found that a parabola ‘fitted by the above method gives a satis- 


The application is to the prediction of the minimum of the ensuing night 
to enable adequate protection of crops to be made. The paper is to be 
regarded as pointing the way to the use of evening, and probably the 
noon, psychrometric data for the purposé in hand. 

The remainder, and by far the greatest part, of the publication con- 
sists of contributions by Weather Bureau officials actually ‘engaged, in 
various parts, in local forecasting of minimum temperatures for practical. 


Observatories for the Observation of Extra-terrestrial Solar Radiation: 
C. Dorno, (Mortithly Weather Rev: 48. pp. 348-851, June, 1920)— 
‘Entire agreement is expressed with the plan-to make a careful investi- 
gation of the cloudinéss of selected places before finally deciding on them 
4s situations for the observatories, but it is suggested that the apparatus 


_ in use now at Davos; Switzerland, ‘sun 
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. into longer and shorter waves. For the former, 10-day averages | 
Vv. 
factory representation. A large number of stations are examined and 
the parabolic relationship is found to be general, though the coefficients 
| 


plus: sky, on a horizontal surface, would be preferable to. Abbot’s photo- 
graphic method, for this purpose. _ The, Davos . photoelectric apparatus, 
which a highly evacuated potassium cellis exposed horizontally under 
a filter (Schott F 5899) and a milk-glass plate, is highly sensitive not only 
to the effect of cloud, bat also of, any other opacity of the atmosphere 
such as dust. It is further suggested that the use.of am instrument 
‘K. Angstrém's “‘ tulipan;”’. may obviate the objection raised 


by 
surface of the instrumen wee been sufficiently inves- 


presents great. difficulties, but it is. that photoelectric 
measurements with a cadmium cell in. the spectrally decomposed ultra- 
violet would be successful: Finally, for investigations in the infra-red, 

6870. w. ‘Block. (Zeita... 
Physik, 1. 12. pp. 278-280, 1920.)—-Describes a simple nomogram for 
obtaining the density of the air from the pressure, temperature, and 
humidity. The allowance for humidity is made as a correction. to the 
temperature. Numerical tables are published elsewhere (Zeits. f. Instru- 


871. Halo Display. Observed at Ellendale,.North Dahoia: Complete 
Secondary Parhelic Circle Observed. F.J. Bavendick. (Monthly Weather 


scribed halo, parhelia of 22° halo, anthelion, infralateral. tangent arcs 
and so-called vertical parhelion of 22°. In addition and of greatest 
interest was a secondary parhelic circle within and concentric with the 
i and tangent to the 22° halo. and the oblique arcs of the anthelion. 
In an adided note W. R. Gregg mentions that so far as is known a com- 
plete secondary parhelic circle has never before been observed. A portion 


372. B. Huber, (Archives des Sciences, 
aieo- 608-510, Nov.—Dec., 1920. Paper read before the Soc. Suisse de 
Géophysique:)—P, Olujic has examined the emanations from clayey 
soil and bas found that the ionisation near the surface is, much less when 
the soil is damp than when it is dry, also when it is compact than when 
_ $t is broken up, and further that it is almost nil over snow. The present 
writer has conducted similar experiments over gravel, and finds con- 


and high, 
top. .A plate, 15 cm. in diam. and 16 cm. 
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: pyrgeometer and by tulipan show a fairly constant ratio. ‘ 
An. exact determination of the ozone content of the, atmosphere is:impor- 
4 i 
1 
Kev. 48. pp. ddU-551, June, Jes Des Halo phenomena Observed 
at Ellendale on March 8, 1920, the display being fullest at 1.30 p.m. : 
here were visil) Haig an are © he 46° halo © Ci ne 
ITMATION oO fne above in thé grea T accomipanics Gry. sol 
than wet and so on, but the percentage differences are not the same as 
, for a clay soil. Besides, the absolute values appear higher over gravel. F 
. These results were obtained wi ; 
“g sheet-iron receiver 30 cm. wide ; 
hole of diam. about 8 cm. at the a 
VOL. XxIv.—a.— 1921, 


The experiments weré made between 13h. 30m. and 14h. 15m. ‘ 

The present’ experiments show that this is not due solely’ to 

strongly ‘fonised air from Higher levels, but that at the 


18s: 


are mentioned, which on’ investigation proved 
be confined ‘to'a layer 20 to 30m. above the surface, the ionisation 


SR 


(Monthiy’ Weather Rov. 48. pp. 331-382, June, 1920.)—-The max. develop- 
ment was about 10 a.m., one-hundred-and-fifth meridian’ time, though 
some portions of the display persisted ‘throughout most of the day. ‘The 
complex included a curvéd sun-pillar, the 22° halo, parhelia of 22° halo, 


‘circle, 

thelia, portions of paranthelic arc, and also “‘ Parry’s upper arc.” 

At this time the sun's elevation was 19° 50’ and the atmosphere was filled 
‘with falling ice crystals, the temperature being — 4° F. and the aif very 
‘quiet. A simple geometrical method is given of locating points on the 
“ Parry ” arc, which is produced by refraction through randomly oriented 


374. Historical Cases of Excessive Atmospheric: L. 
Mercanton. (Archives des Sciences, 2. pp. 513-515, Nov.—Dec., 1920. 
‘Paper read before the Soc. Suisse de Géophysique.)—Surfaice ‘invetsions 
of temperature in the polar régions are often capable of producing excessive 
atmospheric refraction and may, towards the end of-'the polar night, 
render the sun visible several days before the time of rising calculated from 
‘astronomical considerations alone. The effect of such a distribution 
-of temperature is to raise the horizon ; in spite of this, however, a celestial 
‘body, not otherwise visible, may be brought into view owing ‘to the rays 
from it traversing the lower atmosphere twice. Details ate given of 
‘four cases of the early appearatice of the sun in polar regions, the estimated 
‘elevation due to refraction being 2-4, 1-3, 2-2, 2-3 degrees respectively. 

$75. Measurement of the Vertical Component of the Wind'by Means 
of Mill Anemometers. C.E. Brazier. (Comptes Rendus, 171. pp. 1227- 
1229, Dec. 13, 1920.)—Direct' measurements of the vertical» component 
‘of the wind by various obsérvers in various. places have, when 
‘averaged over a period, shown at all seasons a balance of ascensional 
‘movement of the order of ©-5m./sec. The author seeks to explain this 
paradox on the basis of some experiments on the form of anemometer 
commonly employed’ in ‘the above observations. It consists of four - 
“blades inclined at 45° to the vertical and joined by equal arms to a nave 
‘carried on a vertical pivot; ‘and it has always been assumed ‘that the 
“speed of rotation is proportional to the vertical component of the wind. 
‘The present’ &xperiments show, however, that this assumption is not 
‘justified and that only a fraction of the vertical component is registered. 
“Further, this fraction depends on the inclination of the actual wind to 
‘the ‘horizon ‘and incteases from zero for horizontal wind to. unity’ for 
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‘@ vertical wind, ' Now although on the average ascending and 
massés ‘of air may have equal vertical components, near the surface the 
mean wind speed increases rapidly with height and hence an ascending 
- mass of ait will on an average move in a direction inclined at a greater 
angle to’ the horizontal than a descending mass ; for the latter will have 
‘the: greater “horizontal component.’ Herve a greater fraction of the 
(Comptes Rendus, 171. pp. 941-947, Nov, 15; 1920.)— 
‘The examination of the natural gases from the petroleum mines of 
Pechelbronn, salt mines of Wittelsheim; coal mines and two mineral 
‘springs at Niederbronn and Sulzmatt, confirms the conclusions arrived 
at [see Abs. 446 and 1716 (1912) and 889 (1914)] concerning the natural 
gases of France. Nitrogen and the rare gases are always present ; Oxygen 
is absent, except in the mineral spring of Sulzmatt; all’ springs rich in 
€Og seem to contain also oxygen. ‘ The ratio Argon/Nitrogen (1 for air) 
varies between 0-9 and 2°48; neon, krypton, and xenon are’ present in 


Walls ana the Permeability of Soils (Engineering 110: 


to the grain size, In water-bearing sandstone d= 0-15 mm., in sand 
up to 0-4mm., in fine soil and in argillaceous soil from 0-001 and 0-002 


after Hazen and Slichter, and refers also the experiments and observations 
of Clibborn and others. The flow of underground water, which is strongly 
influenced by temperature, is very slow. Clibborn found in sand with 
lay and loam a rate of l»mile per year; Rohifeist in coarse sand and 
glacier drift from 1+6 to 13 ft. per day; and in gravel 16 to 328 ft. per day. 


378. Substances Dissolved in Rain and Snow. W. A. Moore and 
‘G. Browning. (Chem. News, 122. pp. 51-52, Feb. 4, 1921.)—-The speci- 
‘mens examined were collected in an open space near a small village in 
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‘very small percentages not determined; the ratio Helium/Argon is very 5 
variable as elsewhere. The nitrogen of gases rich in hydrocarbons’ (oil 
and potash mines) can hardly be of organic origin, as the Helium/Argon . 
ratio increases rapidly with the depth of the origin; the probability of 
the ‘presence of radio-active elements and of lead at greater depths is 
strengthened ; there are exceptions’ to this rule, however. The max. ; 

4 dépth ‘of the mines referred to in this paper is 550 m. H. B. : 
capil- 
lary) of water through the pore-spaces in a sand, small gravel, soil, etc., ; 
may be estimated after Poiseuille v = cd*h{iw, where d is the diameter : 
of the pipe, / its length, A the pressure head and w the viscosity of. the 
water. In a porous medium d and / cannot be measured, but'd is related 
greater through sands than through argillaceous soil and silts. If the : 
sand grains were all of uniform size, the pore-space would vary between 
25-95 and 47-64 % according to the packing ; if the water present exceed 4 
saturation, the sand will flow. | By infiltration of smaller grains the porosity | 
is lowered to less ‘than 25:95 %. ‘The author discusses the grading of 
sand after A. Hazen and the formule for the flow of water through sand F 
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spread over the. period from May: 31 to. Aug.. 12, precipitation 
falling on 21 occasions and totalling 6-13,in... Tests were made for.nitrogen 
in. nitrites and nitrates, free and, albuminoid..ammonia. . Phosphates, 
sulphates, and carbon dioxide were also found at times. For the summer 
moriths the averages were; ammonias 0-28, nitrates 0-35, carbon dioxide 
0+ 23: parts per million, the amount of nitrogen as nitrates and nitrites 
which fell during this period being 0-76 1b. per acre. Nitrogen in, excess 
of the normal was expected during thunderstorms but not, 

Relatively large amounts of the various substances were found when 
the precipitation was small. Carbon dioxide and sulphates. were,almost 
invariably ipresent when the wind was from the manufacturing centre 
previous to the rainfall. . A decrease in the amount of nitrites and nitrates 


Jeans. (Observatory, 43. pp. 389-391, Nov., 1920.)—-The . author’s 
book .under.. the. above title was.ireviewed, by..MacMillan in the. June 
number of the Astrophysical Journal, and the reviewer took exception 
to the suggestions of a possible 66-fold increase in the linear dimensions 
of a system, arguing that this could not be more than two-fold, without 
considerable alteration of internal conditions. In reply, the author 
makes suggestions to account for what he considers the reviewer's mis- 
conception, and. finds an absolute limit of 116, for the ratio which he 
guessed at 66. He is prepared to admit that the real figure is less. than 
66 for reasons given, connected with conservation of momentum and 
energy taken together, but observes that we do not profess to know all 
the sources of energy and forms of force in the universe, without which’ 
W, W, B, 


380. Binstein Effect im Solar Spectrum. L. Grebe and A. Bachem. 
(Zeits. f. Physik, 2. 4. pp. 415-422, 1920.)—Describes further work. on 
the displacement of the lines of the nitrogen band A3883, due to. the 
gravitational field of the sun [Abs, 1171 (1920)], Results are: obtained 
in close agreement with those of Schwarzchild and others, and confirm 


; 381. The Gravitational Displacement of the Fraunhofer Lines, L. Grebe. 
(Phys. Zeits. 21. pp. 662-666; Disc., 666-668, Dec. land 16, 1920... Paper 
read before the 86. Naturforscher Versamml,, Nauheim, Sept., 1920.)— 
The difficulties attending the experimental measurement. of line dis- 
placements are. first discussed, and the conclusion is drawn that the 
nitrogen bands, which had earlier-been ascribed to cyanogen, are especially 
suitable for the purpose, since they are free: from the phenomena of 
anomalous dispersion. The author next describes his own experiments 
made in collaboration with Bachem. The carbon arc is stated to be free 
from objection for the production of a comparison spectrum. The work 
of Schwarzschild, St. John, Evershed, and Royds is then briefly discussed. 
Different lines are found to give different displacements, and the general 
result derived is that evidence has been obtained in support of the line 
displacements in. amounts demanded by the. Einstein theory. An 
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method is then described leading: to a like result.) This 
is’ based on the. rejection of the lines of too: great displacement and the 
diseovery that the. lines of small displacement are more suitable for the 
purpose in hand. general discussion! om the theory of relativity by 
‘382. On the! Binsisin Terms inthe Motion of the Lunde Pevigen and 
Nodes: W. de Sitter: (Roy. Astron. Soc., M.N. 81: p. 102, Nov.; 1920.) 
In this: note the author corrects the general formiila for the motion of 
the lunar perigee and node which has been erroneously printed.in his 
former paper ‘‘ On Einstein’s Theory of Gravitation arid its Astronomical 
Consequences *’ [see Abs. 291 (1917), and 134 (1018)}.. From the formula, 
it appears that the motion depends only on the elements of the earth 
and not on those of the moon. A, D. Fokker is abott to publish a paper 
in the Proceedings of the Academy of Sciences at Amsterdam in which 
the same motion is found by introducing:a system of axes taking part 
in the motion of the earth, the time-axis being always tangent. to the 
earth’s world-line, and the space-axes remaining perpendicular to the 
time-axis and parallel to themsclves.. He shows that with reference to 
these axes the equations of motion are, with sufficient approximation, 
H. Ho. 
Soc. Japan, Proc. 2: pp. 241-242, Dec., 1920.)—If 4 is latitude of 
of observation and 4, d the hour-engle and dectination of the heavenly 


Sin = sin sind + cost cosdcosh 


ei 

houf-angle ; in ‘Table B is tabulated for every minute of d—'K* ‘in 
Table C. C =A +'B is tabulated for every ‘minute of a. The author 
states that without interpolation the value obtained will be correct 
within 1’ and generally within }’, that the tables may be used as far 
as 65° latitude N. or S. without limitation of declination, and ewe 
31, octavo pages. W. B. 


_ 304: Bite Sut. MN. Saha. 
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20.)—Certain elements, as Ca, Fe,V, and Tiare unusually prominent 
in the solar Spectrum: others, Rb, Cs, N, P, S, Se; ete., have as’ yet shown 


‘no evidence in the sun: some have received doubtful identification, eZ. 


W,.U, Ta, etc.: others again give faint indications in the Fraunhofer 
trom. It i3 @ priori p bable that the sun does nevertheless contain 
the elemeiits found in the ‘earth, and the author’s putpose ‘is to 

iy Chey Appear ‘He urges that ‘the’ atomic ‘weight 
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és'fiot a sufficierit reason, since Th is; and propdses 
the theory that “the varying retords of different elernents in Fraun- 
dabfer ‘spectrum ‘may be regarcded'as afising fromthe varying response 
‘of these elements with regard to the stimulus exisfing in the sun.“ The 
‘stimulus existing in the stin is the same ‘for ‘alb eletnents) namely, that 
arisirig from a temperature of about 7500° K., but owing»to different 
internal structure, elements will respond in a varying degree to this 
‘stimulus:”| Im a‘ previous ‘paper fAbs: 218°(1921)) atid in a‘ papéf not 
“ony the teftiperature radiation of tgases,’”) he’ sketchiés 
‘the manner in which the effect: of the stimulus) can be quantitatively 
estimated. In the first-of ‘these Ca, Sr;\and Ba ‘were considered. The 
‘present paper deals with Na, Rb, Cs, 
of view of the ionisation ‘potential. 
considers: that the elements 
‘imto ‘two groups——(3) those completely ionised, ¢.g:; Rb, Cs,;and probably 
Th, and (2) those whose ionisation and radiation potentials.are so‘ high 
‘that they cannot absorb those of their characteristic lines occurring in 
the continuous spectrum. » This:group includes. He anti the other ‘inert 
‘gases; and. probably, also:the: metalloids:As, Sb, Bi, etc. connection 


385. Law of Distribution of Masses in Solar System and Origin of 
_Minor Planets. Bo Belot. (Coniptes Rendus, 171. pp. 704-707, Oct. 18, 
2920.)— Pursuing “his ‘research! into a possible explanation for the fact 
‘that the minor planet region separates four large and light planets from 
four small dense ones {see Abs. 400 (1909)!) the author considérs what 
would happen while the proto-sun’s temperature rapidly decreased from 
15,000° to 7500’. The fadiation-presstre proportional to the fourth 
power of the absolute temperature would have 10 to 16 times greater 
repulsion, on particles as Jight as water-vapour, as upon (4.g.) irom oxide 
and other heavy compounds for which consequently, gravitation, would 
overcome the repulsion. The minor planets, according to the author, 
occupy a limiting region between those } tion-pressure is greater 
than gravitation and where it is less. is bounded by two 
paraboloids described about the sun as sertiaal the sun’s path as axis. 
He obtains a law of distribution of masses of the exterior planets 
== 02684 Mjr®, M being the sun’s..mass and m, respectively the 
mass,and: distance of the planet... The, constant is chosen to fit Jupiter, 
and the discordance, for Saturn is less than but the only, way to 
make an, approximate. fit for Uranus. and Neptune is to take them 
‘toagether. ._The formula assumes a mean. distance of 0-1607. from the 
centre for the mass.of-the. sun itself, since the density cannot be taken 
a8 infinite at the centre. 

Hie supposce that the density of the minor planets increkecs as their 
aphelion distances diminish, in; the same way as the outer plan 
suggests that comets, also. fit into-the theory, and that a gene 
of it will account for the dark. and the 
386. Relation Solar and Brightness, of. Moon. 
‘A..Danjon,. (Comptes .Rendus, pp. 1127-1129, Dec. 6, 
‘The,author.announces;that in the two years following sun-spot minimu 
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the earth’s shadow ia very dark, grey, or: neutral. tinted... After. this. 
eclipsed brighter and brighter, and 


very bright, copper-red, or orange. There is nothing. special . to | 
the maximum, but the change at minimum is sudden. These concl 
are Gerived: from: icousidcration of about. 150..eclipses, of whichy, 
descriptions are.available from the time of Tycho Brahé onwards. 
plotted results on a scaleof tints resemble the teeth of a saw. Two. 
curvesare given, one /from/ the mean of eclipses used from 1823 to. 
and the other from 1867.to 1920. The eclipses before 1823 have not. 
used for the purpose of deducing alaw., Moreover, these eclipses about 
1884 which were <dark»instead of bright have also been omitted, 
abnormal character being. attributed .to the eruption of Krakatoa. 


of ‘Stat bated on Law of Brightness 
A, Danjon. Rendis, 171) pp. 120721210; 
1020) \—The relation ‘announced [see preceding Abs.) ‘has now 
were mot, regularly obse tes of ima are uncertain, as 
by Wolk, The talker dates 
and those found rail the law of brightness of the eclipsed modn, 
greatest one of 5 YeAt%, Wolf haying a minimtim in 1611, when the author 
finds a maximum. His formula for minima fs ‘1684- 84+ 10°87, E being 
the nufitber of since’1584. Fromthe residuals between,computed 
and observed dates ‘he Obtains a sinesourve, with a period. of 136 years, 
which #é@utés the. mean-error from 1 year-to 0- 4 year. There,are some 
gaps in the series used, /but, though the;anthor would like to test his two 
periods, *10°87. years and: 136 ‘years, over a longer series , observations 
before ‘1583 are too few and scattered. ; He predicts ‘ther next, minimum 
for 1923-4, until which lamar eclipses should be hter, 
and then dark till 1026, W. B. 


Mv Stipher.: (Qbservatory, 43: pp..391-393, Nov., 1920.)—In r 
‘to paper {see 482; (1019) ])which,, while advocating.a new method 
red to belittle the accuracy of the “ inclination ’’ method frequen 
“by the present author, and others.on the, ground principally of 
ing error’ effect, the author in, this, paper defends the method, 
ing that the guiding in modetn instruments is better than, the seeing 
‘eonditions, and that this:error is practically absent from his. Venus 
‘observations: gives other! reasons in support. of the. inclination 
-thethod; ‘and» considers: the alternative proposed mot be applicable 
this! particular «case; besides being also very much affected, hy 


error, 

RvK. Young: (Dominion ys. Obsenyat,, ol 
‘Observatory,: 43...p. 1920; Abstract.)—-The . amplitude 


radia velocity: curve. of: the spectroscopic ,binary 12 Lacerte varies 
from night to night between. _When the amplitude 
‘ie the lines are in) general more;difiuse, . The velocity. of the centre 
of -gravityiof the. system.towards, the earth has steadily increased since 
VOL, XXIV.—a.—1921. 
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1913, and is ‘probably subject to a long-period variation: The’ fine Ca 
lines Share in this variation, thus confirming the author’s previous con- 


system and ‘moving with it. 
390. Net Baldliginy te the Pamities K. Hirayama. (Phys. 
Math. Soc. Japan, Proc. 2. pp. 236-240, Dec., 1920.)-—The author examines 
the elements of the 120 new asteroids to be ddded to those previously dis« 
cussed [see Abs. 1050 (1918) and 697 (1919)},’in order to distribute them 
among his suggested families and to find further evidence for the reality of 
these families. Comparing the numbers to be expected in each region from 
a random distribution with’ those actually obtained; he finds support for 
the reality of the families, with some’ modifications ‘of these, 
in the suppression of a separate Alice group, which is to bée:merged in 
the Flora family. A complete table is given of the members of the five 
families thus indicated (Themis, Eos, Koronis, Egeria, and Flora), and a 
suggestion is, added that two more families may be expected, ‘one of 
greatly inclined orbits, to include Pallas and Zerlina, and another with 


Photographic Paralluxes. F. Schlesinger. (Allegheny Obs. Publi, 
Vols..4, 5, and 6, Nature, 106. p. 482, Dec. 9, 1920: Extracts.)—'The first 
two of these volumes contain nearly 300 stellar patallaxes with average 
These include the following large ones : 


0-058 547 (mean) .. 0°-103. 
Pegasi .......... 0067 \(Furuhjelmstar .. 0°-000 
Pegasi ........-. yOrionis ........ 0°-006 
Virginis 8 Canum Ven. ....:0"-109. 
42 Corone . 0” -064 Bodtis 0” +147 
 QHerenlis ........ 0-114 Cassiopeia... . 0" -173 
@Herculis ........ 61 Cygni (mean) .. 0°+285. 
85 Pegasi 0-084 Castor (mean) .... 0°-070 
of these stars have yielded determinations with -@ ‘con- 
ble range, but the great improvement in the photographic method 


effect on of plates is 0*-021, but owing to the precaution men- 


found that K. ‘Kadare had Began observations." aban 
three are given in detail, as also those'of two other observers, 'T: Sasaki 


“and R: Furtikawa.” Most of ‘the reductions were made by K. Kudara, 


V.. 
19. 


in recent’ years, especially by the use of a rotating sector or other device 
to equalise magnitudes and confining attention to the meridian in order 
to minimise the effect of atmospheric dispersion, greatly increase the 
confidence with which these new determinations are given. 
Effect of Atmospheric Dispersion on Parallaxes. C.J.Hudson. The 
third volume noted contains a paper on the amount of error arising from 
ion. At considerable East and the 
392. Nova Aquile No. 3. 1. Yamamoto, Y. Ueta, and K. Kudara. 
(Kyoto Coll. Sci.; Mem. 4. pp. 23-42; Sept.; 1919.)--The: first obser- 
vations of the nova by two ofthe authors Were made at the Eclipse 
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who tools observations the nova. 
of the nova, e. Intensity curves 


393. Small Distances Accurately Measured by Superposing Photo- 
graphs of Star Fields. «;R.HMenroteau, (Roy: Astron. Soc, J. 
14> 363-364, Novy., 1920,)—With a wide-angle camera attac to 
_ the: large equatorial at Ottawa Observatory photographs. were © 

of: fields surrounding 17 Vulpecule and 8 Cygni, portions of which are 

common to both. trying to superpose. the common. ‘grip 
curious, effect is, produced, of which plates are given, and it is s 
that the centres of the apparent spirals move quite a large amount when 
a very small movement is given to one,plate. It is claimed that under 


certain) conditions the amount to be measured ma incre 
100-fold;/thus obtaining greater accuracy than that secured by an 


Soci Canada,’ J./14.1pp. 360,362, . Nov. btain 

photographic ‘observations. im 1011 at, the Belgian Royal O story, 
using the focal, method on thirteen plates, the diameters of the star 
images being repeatedly measured with a microscope. The resulting 
light-curve ‘is compared with Miinch’s visual one, and shows a range of 


Stellar at. Greenwigh Royel ry 
(Roy? Astron. Soc., M.N. 81. pp. 32-36, Nov,, 1990.)—This iy the second 
instalment [see Abs. 1228 (1915)]. On resumption after the interruption 
caused by the war, the use of Kapteyn’s method was discontinued; ,and 
the plates were developed as exposéd. Thus it was no longer, a qut 
of comparing two-sets of images on the same plate. A plan was adopte 
of taking'one photograph of the’ field through the glass of the reversed 
corresponding direct plate, with pairs of images adjusted to be within 
mm. of each other, the auxiliary plate being uppermost.” To reduce 
the increased Arba of measurement thus intrdduced; a ruled scale plate 
was substituted for the Cexhtiaty plate. 49 lax determinations are 


tabulated, the number of plates used for each rile Avago 

396. Time and Temperature of Formation Cluster in: 
Homogeneous Nebula. A. Véronnet~ (Coniptes ‘Rendus, pp. 707- 
709, Oct. 18, 1920.)—In continuatién of previous work Abs. “1576 
(1920)}, dealing with the formation of a single’ star; the author “con- 
siders the solar system as a sort of cluster condensing froma scattered 
nebula, of; 100,000. times its dimensions, and arrives ak temperate of 
7850°, \instead) of 10,500°, obtained for a.single body, He assumes’a 
temperature of 6000° for the photosphere, Led cnet “I deg: per 
50 m. from. there, to. the surface of the, homogeneoys nucleus, ata depth 
of; ffom,60 to 100 km,, the, maximum internal temperature thus beg 
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*'10,600° and 20;000°' Applying tis forinula to Jupiter 
h he finds the extreme limits 3600° and’ 1200° respectively corre: 


throughout the évolution, denying the’ increase 
om" ‘ giant ” to dwarf” stages. [See Abe. 709 
W. W. B. 

997. New \Comptés \Rendus; 
tty PP. ‘Nov. 8, 1920)—-Having made'a largé nambér of photo! 
tric observations of the comparison’ ‘stars observed’ with ‘Nova Cygnt; 
3 the author finds a new Variable among ‘them; Oygni(19h. 48m, 
-3s. + 52° 47’ 11° for 1920): “It ‘varies front 6916 to! 
period of day, ‘and is Gf Lyte type: ‘The! probable error of 
period is less two minntes. This is the fourth’ nuked-eye star 
‘ith this type of Variability, but the observatory of Strasbirg'is 
not the necessary spectroscopic investigation; ‘so 
Commend’ his discovery to others. AWE 
398. Absorption Lines of N and O in a Of Nova Aquila ITI. 
E. Baxandall. {Roy.“Astron. Soc.) M.N.'81, pp; 66-72; Nov., 1926.) — 
iestions have vé beth raised as to the validity of the idehtity of certain 
es in nove, with N ‘and 0: ‘The author is anticipating ‘his full results 
in Order to deal with this matter. |The plates relied ‘apon are prixicipally 
taken by J. S. Plaskett at the new Dominion Observatory in British 
olumbia and able I gives a list of N and © idehtifications ‘from one’ of 
nie Py iphs taken’on 1918 June 15. . The pair of abnormal strong lines 
is considered specially, and the variation of radial velocity ‘or 
of Recent Nove, with Noles on the General. Features 
. Yamamotu. (Kyoto Coll)Sci., Mem: 4. pp, 18-22) Sept. 2919.) 
‘author gives preliminary light-curves of Nove Geminorym:I and Ii, 
Nova Aurige, Nova Persei, Nova Lacerte, and Nova Aquilz, with all the 


$s More or less periodic 3 fuctuations: 
(8) Spectroscopic transformations _B-F-Ne nét 

oe WWebular-Wolf-Rayet type.” 


of bright bands. 
Prominence of H, He, Ca, A 


Oonnection. with. suspected surrounding. 


these observed data the author artives at sothe physical mean 

, the rapid Cooling suggests smialtthass.” “Analogy with sithilar beha: 

of H, He, etc., lines in solar pfortinences § ‘the outburst of rove 

as. dué to eruption, with special“éxplanidtion ‘to ‘lower! ‘the 

t motion of absorbing’ material: ‘Other considerations point’ t6 
itions  traniscending’ any terrestrial “éxperience!™ OWL BP 


VOL. XXIV.—a.— 1921. 


tJ 
74 SCIENCE ABSTRACTS. 
‘ 
AR 
a . 
* 
La 
by 
iy 


GENERAL /PRYSICS, 


Hypothetical Paraliases of $68. Visual:Double Stars. Jackson: 
and. H. H.Purner. (Roy. Astron. Soc., MN, 8h pp. 2-31, Nov. 
The @uthors compute the limits of error introduced te 
tion. parallax = where. is the’ 
of the: orbit, sj anid wig are:the masses of the 
‘period. .. From evena siiall arc the error in d*/P* ie shown to be reasonably 
small and the: error! in adopting a mean. value: for + is-also, small. 
There..is therefore: good: ground for expecting! ‘thei mean’ 
parallax to be neatly correct. Thisis tested by comparison ‘with trigono- 
metrical: and spectrescopic paraliaxes,\and deductions are: drawn) that 
the hypothetical iparallaxes found. in the paper .are ‘a little tooesmall, 
especially among the nearer’ stars, and that: the late-type stars: which 
predominate iri'this class are less massive than the mean. Thesdediced 
19 13'km. per sec.»in direction. 83° «8,. whichis 
im good. accordance. with. Campbell's spectroscopic result. Frequency 
curves are, given. for absolute magnitude with different spectrakutypes; 
generally confirming the ‘results..of Russell: and: Hertzsprung,- but with 
some differences noted. In regard to distribution im space and the evolu- 
tion of the stellar aniverse, no facts. are disclosed hostile to: Russell's 
theory,.and a summary ofconclusions is given; including facts outside the 
scopé of the paper. The tabular matter includes allithe stars used, giving 
the: number in Burnham’s general catalogue of double stars, the spectral 
type,. magnitude, absolute magnitude, and hypothetical parallax. A 
further table gives weighted comparisons in cases where other determina- 
Radial: Velocities: of ‘Stari? Sis: (Ar 
Hnatek. (Astrophys. -J. 52. pp. 198-200, Oct., 1920,)—The: values 
given are found from 45 spectrograms taken in 1913-17 with the ‘Coudé- 
spectrograph of the University Observatory, Vienna. Ten of the starsdre- 
spectroscopic binaries (12, 154, 42, 60 Cassiopeiz, 34/7, 68, 71, enh 637,. 
Draconis, +P: 65°: 369. Camelopardi, 217 Urse Minoris) The ‘other 
eight» stars ‘are 16, 19, + 69°«2305;, '83°~104 Cephei; 73, 73°#836- 
Draconis, 25 @ Urse Majéris and 238 Ursa Minoris).:' The values found. 
for the first two binaries are to-be adopted in preference to those given. 
previously by the author, and of the remaining eight, only two (50 Cassio~ 
tiéhs, Turner, (Roy. Astron. Soc.) '81.. pp. (74-88; Novi; 
1920.) The author recently suggested a change of period in this variable: 
An alternative suggestion was that one of‘ the comiparison stars’ 
be variable. Barnard’s observations PATER no proof of this, but am 


Mount Wilson. for dom. 
parisons; und the cbmplets in Aull) ahi 
conclusions are "Bailey 3% does shéw distinct period ih 
2904 (2) The comparison in the list) varied in'a’ 
of 0:614770 day} shatp fall of 0-25 mag. in ¥- 5‘hours’beitig followed by 
a' general rise to maximum for 10 hours, the sharp fall being followéd 
& comparatively sharp rise second maxiniant. (3) The Mourit Wils 
cover’the requisite times for full confirmation and more are 
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44) They. do’ a rapid fluctuation \in about 1-9th (of?the 
main “period, “which do not Again 


be:due to-scattering: of stirilight {see Abs. 519 
particles mruch: smaller ‘than ‘a wave-length, is not constant through the 

‘but varies inversely as the fourth power of the wave-length. 
The use of a monochromatic colour screen enables us to increase the 

sky is to grade by: means of a photometric wedge, the blackening of 
film by the image of an electric filament, standardised by means of 
of 1st; 2nd, 8rd, etc., magnitiide, and then with the same screen to 
photograph the day sky 90°:from the sun, and compare the blackening. 
method avoids the necessity of setting up an equatorial to experiment 
the actual stars in the day time. He finds that the special plates 
screen require 600 times the exposure of ordinary ;plates. Hence 
a first-magnitude star, to photograph which in the ordinary :13-in. Astro- 


day time, The presence of ice crystals in the air prevented the application 
of the method mear the sun. /The author intends to pursue the subject 


404. of Nova Aguila 1020. and H. 
Seletrep. (Comptes Rendus, 171. pp. 1376-1378, Dec. 27; 1920.)--The star 
was about the 9th magnitude at the time when these two spectrograms were 
obtained at Meudon; with objective prism on 8-in. equatorial, adjusted 


curve is given, with a list of wave-lengths of emission bands. The com- 
parison star. was Altair. The exposures were 2 hours\on July 20.aad 1 


405. Bie “Observations of Nevai Cygni ul, 
1920,, w.J.8 Lodkyer. and D. L. Edwards, (Roy; Astron. Soc., 
M.N. 81, pp. 38-50, Nov.,, 1920.)—A plate shows twelve progressive 
22 to Oct. The spectral.changes are compared with:the light- 
curve the:-sequence -is. discussed. ‘The main .conclugions, are :—(1) 
The light-curve shows an abrupt rise to maximum.on Aug..24, followed 
by. a, gradual decline with occasional secondary maxima., This decline 
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408.. Stellar Photography in Daytime. M, Hamy. (Comptes Rendus, 
with ‘the special apparatus in less than 18 secs. The sky at Mt. Blanc 
took ‘32’ minutes to cause the same amount of blackening, so the author 
computes that a 6th-magnitude star can be photographed there in the Vv. 
| 19 
rhe Tapia YVratrer pla 8S, SeNSitive to. lengtl 
of spectrograms 1-cm. with 3-7 mm. separation between H, and Hy, 
There is’a continuous spectrum only from A4000 to A4800.and the intensity 
| 


: 


i for . 
discovering in their early stages (see Abs) 157) (1920)}/ 
Luyten.’ (Roy: Astron. Soc.; M.N. 81. pp. 61-65, Nov., 1920)+—These 
observations were made at the Greenwich Royal Observatory; the 
photographs being obtained with the 26-in. refractor. Light-curves are 
given from visual’and photographic observations, 4 rotating shutter ‘and 
a diffraction ‘grating being employed on the 26-in. telescope to reduce 


Oxfotd. A. A. Rambaut. (Roy. Astron. Soc., M.N. 81. pp. 62-56, Nov., 
1920.)—-The observations were made at first with the naked eye and 
afterwards with opera-glasses and telescopes. From the detailed magni- 


_(1) Rapid decline 0-15 mag. per day till Aug. 31. 

(2) Slower steady fall 0-1 mag. per day till Oct. 18. 
Nearly. stationary from Oct. 19, with tendency to rae at the end 
of the series (last date Noy. 11)... 


‘No marked fluctuations“Weré recérdéed, but the’ results shows 
slight oscillations with suspetted'périod of 12 or'13 days. 

‘Greenwich Magnitudes. (Roy. Astton. Soc.; M.N. 81. p: 37, Nov., 
1920.)—These magnitudes are’ from photographs taken’ with’ the Astro: 
graphic refractor at the Greenwich Royal Observatory from Aug. 22 to 
29, using the stars'a, 6, and +y Urse Minoris for Gompatison. The aperture 
was stopped down to 7 in. and a diffraction grating placed in front of the 

' Objective in order to give smaller images and minimise the errors due to 
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07, Prism Tope S:0.M, Claude and 
court,. (Gemptes Rendus, 171. pp. 847-849, 2, .1920):—In. ordes 
to meat the objections made to the ordinary form of prism astrolab, 

one oe necessity of putting it. together and dismounting it in the 
three parts in the aumber of -adjustments, 


smaliness and faintness of field.and of eyepiece, the absence of @ finder, 
tien from. 


Other advantages are described —, including the reduction. of the -weight 

408. Apparatus Testing. Focal, Hote, (Zeit, 
1. 9. 1@1—197, 1920), —A description of two in- 


dutermiantion of focal of eyepiece combinations, and 
for the comparison of the focal lengths of objectives. The chief interest 
lies in the diagrams and photographs, together with the descriptive matter. 


‘ Method and Apparatus. L. Lamiére. (Comptes: Rendus, 171; 
pp. 891-896, Nov. 8, 1920.)—Describes a form of camera in which it is 
possible to obtain a photograph of all points in an Object which lie in a 
single plane, this séction plane being paralle! to the plate of the camera. 
By the use of a number of successive photographs taken for paraflel planes 
at small equal intervals, it is possible to obtain a réconstruction of the 
solid.in space. The principle of the camera depends, wpon an. optical 
arrangement in which points. on one plane alone suffer no displacement 
when the plate and lens are moved by definite amounts (in a given ratio) 
in. planes, parallel to that under consideration. ,. When.,an,.exposure is 
"made, the lens and, plate are caused to move.in this manner,,so, that, the 


Aas 


Absorption of Light: Width. of, Absorption Bands 4a. Different 
Regions of the Spectrum. G. Ribaud. (Comptes Rendus, 171. pp. 1134- 
of absorption shown by gases, liquids, and solids. After briefly indicating 
the experimental laws hitherto known, experiments are referred to which 
lead to the conclusion that for the same substance in different physical 
states, or for the same chemical group in different compounds, the maxi- 
mum of the continuous region of absorption is more displaced towards 
the long wave-lengths the greater the value of the maximum absorption. 


| acts. 
{ 
| 
| 
only one; vertical axis, so that the level cannot get out of adjustment, 
It has a minimum number .of adjustments, which,cannot be far wrong, | 
a. brighter. and :larger. field, with am eyepiece of twice the eye-aperture; 
| 
| 
| 
UV. 
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Other experiments have shown that ata given temperature, the damping 
im an absorption band only depends on the position of this, band in the 
spectrum. ; In other words, if two bodies have an absorption band in the 
same region ‘of the spectrum, the dampings,: or. what comes to the same 
thing; the widths of their bands, are 
of this principle: have: been made. bertsido wor Lo 
The width of an absorption band, whith of «its 
position -in the spectrum, increases continuously on ‘going ftom the uiltra- 
violet towards the infra-red, very nearly proportionally. to: the: wave- 
length maximum, Agi == 2700 A, and Agfd 
Ay 50000A, § == 770 A, & 6-5. For Ayp== 88,000. A, 8 7200 A, 
and = 4-0. It is interesting to note) that for all: the ultra-violet 
and visible bands studied the observed widths of ‘the absorption, bands 
furnish a damping. Coefficient ¢ (defined: by: md*xjd# 
+ +- mw 2% = he) to the frequency. 
Ultra Violet and Visible Transmission of Various Coloured Glasses, 
K: 8. Gibson, Ei P. T. Tyndall, and H. J. McNicholag,» (Bureau of 
Standards; Technol. Papers No. 148 [27 pp.j, Washington, 1920:)+-The 
paper summarises investigations on 87 samples of glass, mostly coloured. 
Spettral transmission curves extending from’ about™.710 throughout 
the visible and ultra-violet as far as any appreciable transmission is evident, 
aré''‘presefited: The authors also give a chart: connecting thickness of 
material and transmission. Among the uses to which such glasses may 
be ‘put are: ultra-violet signalling, tailway signalling, ‘improvement: of 
visibility (both ‘visual and photographic), eye-protection, selective filters. 
Photographic, photoelectric, and visual methods are: described: Photo- 
graphic determinations: were made: with the Hilger sector-photormeter 
and aquaftz spectrograph. The visual data were obtained: mainly. with 
the Kénig-Martens spectrophotometer,. In. an) appendix some particulars 
of: precautions necessary in obtaining data on the ultra-violet region are 
As. Taylor. (Bureau of Standards, Bull. 16. pp. Papers 
Not 391}, 1020. Hlum. Eng.; London; 43. pp. 265-269, Oct.—Dec., 1920. 
~Abstract.)—The author first presents a summary of previous methods 
of measuring absolute reflecting powers of surfaces. .Nutting’s appara- 
tus depended ‘on the principle of infinite parallel plaries, and was subject 
Most ‘of the: bther tiling 


Apparatus —The new devised by the author: utilises a 
sphere with whitened interior, a portion of which can be removed and the 
eurfabe +6 be examined substituted; A’ narrow, beam: ‘of light. be 
dirdééted On to this area! through an aperture in the sphere imm 
Whe brightness photometer jis directed towatds -the wall. ‘af 
an. aperture. such that the line of ‘view is at right 
atigles to! the ‘beam of light. . The positions of photometer and:tube.con- 
taining light:source are interchangeable... The beani of light.can: thus 
either to. the wall of the sphere or the:test surface, which 
lattet-occupies about %, of the total sphere:area:': A complete account 
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is given, of the. theory of the instrument which involves measurements 
of the average brightness of the sphere-wall with (a) the 10% aperture 
uncovered and (6) with a test surface ofa certain reflecting power sub- 
stituted. Several .alternative methods ‘are suggested.: The accuracy 
of the apparatus is tested by observations of a series of standard surfaces 
of graded reflecting power, obtained by mixing drawing ink and lamp- 
black with a-fime cement. : The refiecting power was: obtained by ‘two 


Results Tests. on freshly prepared magnesiuth blocks 
gave’ values of*reflecting, power of 98~7-99'3 agreeing closely. with 
the value ascertained by other observers. . The testing of surface’ Having — 
some. degree of polished reflection can also’ be made, the error arising 

413. Laminar Diffraction Observed with Mica. 
P.N. Ghosh. (Indian Assoc. for Cultivation of Science, Proc. 6. 1 and 2. 
pp. 51-65, 1920:)—In a previous paper [Abs. 347 (1920))} the: author. de- 
scribed and explained the colouts shown ‘by the stri# ot laminar boundaries 
in micawhen it is exatiined by the Foucault test. The present. paper 
describes some observations on the microstructure of these laminar boun- 
daries and of the various diffractiomefiects produced by them. The follow- 
ing are the principal results obtained. (1) The strim appear resolved 
in the miicroscope into minute echelons or staircase structures, the number 
of steps varying from one to-ten or fifteen for different stria. . The optical 
retardation due to any particular edge in the echelon is generally quite.a 
small fraction of a wave-length. 
in the microscope as very sharp dark lines. 

same.+({2) In consequence of the structiire of the striw, the laminar 
diffraction pattern observed even at a considerable distance from the mica 
shows.distinct evidence of asymmetry in the distribution of intensity. and 
colour of the fringes. . A very delicate method of exhibiting this asymmetty 
is furnished by spectroscopic analysis of the laminar diffraction pattern, 
the dark bands due to interference running obliquely through the spec- — 
tram, and being mucli more clearly marked om) one side of the pattern 
than: on the:other. (3) In the immediate neighbourhood of the. strie 
the diffraction phenomena as observed through a mlicroscope are more 
complicated, the asymmetry being very marked, and a very large number 
of: fringes may be observed... (4) The striz scatter light’ through large 
angles; the light» thus, diffracted showing a, markediiasymmetry 
intensity. on the two sides of the direction of ‘the incident light,,and also 
exhibiting both colour and of the various 

| 
diac: for Cultivation of Science, Proc. 6. land 2, pp. 18, 1920,)— 
Photographs ‘of the diffraction pattern due to a heliometer objective, 
with relatively ‘long exposures show that the pattern consists roughly 
of two'sets of parabolas (with a common axis at right angles to the bright 
horizontal ray}: branching in opposite directions. The fluctuations of 
_ intensity along: the long bright ray that appears crossing; the. pattern 
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The author proposes a new geometrical theory by means of which the 
light intensity at any point in the focal plane is considered .as due to 
the interference of two or three light-sources situated at definite points 
on the boundary. This is done by a simple transformation of the ordinary 
expression for the light vector taken as an integral over the strfate of 
the aperture, into a line integral taken round the boundary, which latter 
is finally teduced to two or three sources, of proper phase and amplitude, 
situated on the boundary of the aperture. This method facilitates 
numerical computation of the light intensity for small as well.as for very 
large angles of diffraction (the latter being almost impossible to obtain | 
by the ordinary method), and gives results which are nearly as accurate 
as those obtained by the rigorous mathematical formul#. It has also 
the additional advantage of enabling the form of the pattern to be readily 
determined for any desired area surrounding the focus, and the geo- 
metrical form thus deduced is in close agreement with that found 
experimentally. The author has made preliminary observations! on 
the diffraction-figures due to apertures greater and less than a semicircle 
respectively, and has found that in these cases also: the form#of the 


Constant. J. Cabannes. (Comptes Rendus, 171. pp. 852-853, Nov. 2, 
of 91 % argon, 87 % nitrogen, and 03 %, oxygen. The author sought 
to determine the ratio R between the intensity of the light: scattered 
laterally by 1cm.8 of argon and the intensity of the incident beam. 
Result.—The result obtained for the above mixture was R = (1°34 + 005). 
of 27°. 

by complete: This result differs 
from that previously obtained by Strutt (Abs. 41 (1019)):- If. the 


to spherical particles, and Rayleigh’s theory applied to them. This 
gives a result for Avogadro's constant of (6-90 + 0°25) x 10%,- This 
(See Abs: 608: (1920).) 


‘Mathod for Thickness Quarts 
Etalons. ‘A. Pérard, (Comptes Rendus, 171. pp. 1131-1133, Dec. 6, 
1920.)—The method employed to measure the thickness of the quartz 
‘blocks (which are intended for use in a re-comparison of the metric 
standard of length with wave-length standards) was very similar to the 
Michelson interferometer. Full details‘ are given, with a table of the 


‘Light in the Stimulus. 1. Gv Priest. (Optical Soc. of America, J. 4. 
pp. 388-401, Sept., 1920. )—Relative brightness of colours due to hetero- 
cous stimuli can be indicated: by the ratios of the integrals of: bumin- 


+ 
“ 
of; 


by: spectral distribution. of light. However, many. different spectral 
distributions may excite colours of the same, quality. The; general 
relations between colours due to various heterogeneous stimuli and the 
corresponding spectral distributions do not appear to have been formu- 
lated: The author accordingly investigates a series of colours -which 
appear to be the same, or nearly the same; but correspond with markedly 
different spectral distributions.. Luminosity curves of these various 
paints ave presented, and the wave-length of the centre) of gravity of 
each of thése curves was determined... ,Conclusion.—From these data 


distribution, excite colours, of the same quality, the wave-lengths of 
cheir ‘spectral distributions are coincident... This is confirmed; by 
‘* monochromatic anatysis,’’ by finding a type of spedtral distribution 
which will excite colour .of the same quality. as another distribution. 
K. 8S. Gibson, H. J. McNicholas.. (Bureau of Standards, Technol. 
Papér, No. 167 (33 pp.}, Washington, 1920.)—A system of colour-notation 
has been developed by A. H. Munsell and is now investigated.. It is 
generally agteed that colours can be best defined in terms.of three qualities, 
usually expressed as purity, and, brightnessy .dn-the Mimsell colour- 
system a series of cards of graded neutral tints. are provided, and) the 
coefficient of: reflection of each indicated by:a number, Theé series 
of cards in¢ludes neutral tints and also various colours: Fuller details 
are givenim) a descriptive: colour-atias. The report comprises a\study 
of ‘the diffuse refiection from certain of ‘these cards, namely, mine neutral 
greys and three samples of red, yellow, greem, blue and purple, -adis- 
cussion of the Munsell colour-scale, and recommendations for improve- 
ments in the system.’ The results are indicated om.a.series of, charts, 
whitice i¢ thati¢he valves assigned:om the 
consistent! ‘However, the interpretation of the numbers. indicated. on 
the cards is liable to cause ‘confusion. It is stated that 2 indicates a 
reflection of 20 cf sunlight; 3, etc. Actually, owing to.a, mis- 
to the reflection of sunlight. ba 
is recommended’ that in ebeards should 
a geometric series or natural scale, in which the reflection coefficient 
ofeach card bears a constant:ratio,to the:preceding. one, As zegards 
the end point of the scale,jit appears desirable to meke absolute. 100,.%, 
reflection correspond with 10, and evaluate lower standards accordingly. 
Each colour shouldbe specified physically by spectral reflection curves 
of the actual cards, by: :monochromatic analysis..on, the basis of an 


reference to average noon sunlight. &P order to avoid) further confusion 


of terms it is desirable to secure general agreement in nomenclature 
Theoretical Aspacs of Recent Optica! Oberations with 
‘the Relativity Theory. Lane, (Phys, .Zeits..21. pp. 362, 


the conclusion is drawn that if two lights, however.different in spectral — 
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Dec. 1 and 35, (4920; » Paper read: before the 88. 


geodetic null-tines:of the ‘aniverse:. This hypothesis has not been proved, 

‘but deduced by analogy from the limited relativity theory: It:is: now 

Section’ 2 deals withthe theory of 

420. ‘Defining the Glass. 

Berndt: | (Zeits. techn. Physik, 1.. 2: pp. 51-58, 

@ method of defining the annealing temperature of a glass oe 


cube! half-erbedded in kieselguhr with one diagonal vertical 


‘The temperature at which, after a given period, the cube shows:the frst 
ttaces of settling is termed the deformation temperature and is proposed 
as an indication of the annealing temper 

‘peratures of various: ‘types of glass are tabulated in the paper, and the 


Dichrdisw' of and the Dichroism 
S. Procopiu. (Comptes Rendus, 171). pp..:2056-1058, 
‘Nov: 29, 1920.)—The author has previously shown [see Abs. 1585 (1920)]) 
‘that the dichroism and birefraction of the fumes of ammonium chloride 
‘have’ @ different evolution which may be attributed to the fact that 
dithroism ‘depends on the magnitude of the particles. , Experiments are 
now'described which show that a dichroism is attached to the refraction 
of the particles. There are fumes which possess the dichroism without 
any trace of birefraction) Thus the fumes of essence of turpentitie and 
those’ pfodaced by. burtiirig. magnesium Show a | positive dichroism of 
Halts for potential voles. The fumes of tobacco, 
phosphoric anhydride, the-vapours of iodine and naphthaline show nothing. 
“Hf dichroism is.due to the atrangement in lines of the particles in ‘the 
for the Photochemical Law of Stloer-Halide Grainy: R. E. 
Slade and'G, I. Higson. (Roy. Soc,, Proc. 98) pp!) 164+170;-Nov. 3, 
/1920:)——Preliminary experiments have shown that the graim or crystal 
-6f! silver halide is the photochemical unit in the gelatine dry-platée; 1A 
theory ofthe photographic plate ‘can only be built up on a: kaowledge.of 
the photochemical behaviour of the single grain of silver: halide... The 
‘photochemical Jaw of the silver halide grain is therefore made the:subject 
‘of the present investigation. The blackening obtained on development 
‘ofa pee we plate which has been exposed to light of a given intensity 
for @ given is determined by the following factors :—(i) The photo- 
\cherhical law of the silver halide grain, that is, the law determining the 
‘relation between P, the probability of a single grain being made develop- 
-able-in unit time, and ¢, the time of exposure, and I, the intensity of light — 
‘to which €he grain is exposed, i.c., theform of the equation) Piss 
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Versammi,, 4 

@efiection of light by the sun, which depends on the hypothesi&that light 
> bale meal 28 ‘ oF ‘ne at wr" Te sak ake 
‘and the softening temperature’ methods, a fulk description of: both a 


(ii) the’ grains are not all the same in size and quality,: “there, will be 
@ law foreach set of identical grains. (iii) 1f the silver halide absorbs 
actinic light the intensity of such light will fall off as it passes through 
‘the coating on the plate, so that the back layers of the silver bromide 
particles will be exposed to much weaker light than the front layers: The 
light gradient through the film will depend on (a) absorption of light by 
the silver bromide, (b) the relative refractive indices of the grains and of 
the gelatine which determine reflection, (¢) the closeness of packing of the 
grains. (iv) Development consists in reducing to metallic silver, either 
wholly or partially, those grains which have been made developable by 
— ‘Since different developers act at different rates (also varying/with 
and diffuse: at different rates into the gelatine. layer, 
with the developer used, the blackening must be affected by the developer. 
But it has been shown by Hurter and Driffield, Sheppard and Mees, and 
others that for a given plate and a given developer the photometric density 
In the present experiments factors (ii), (iii), and.(iv) are-eliminated, 
of these grains can be investigated, free from the disturbing effects of 
development, etc., which occur in the photographic plate itself, From 
the experimental results obtained a formula is deduced, which shows the 
relation between the behaviour of the silver halide grains, the light inten- 
sity to which they. have been exposed, and the time of exposure, The 
results show that it is impossible for the mechanism of the process to 
be the absorption of light in discrete quanta, and that a given amount 
of light-energy has a greater effect photographically when concentrated 
into a short range of wave-lengths than when it is distributed over a 
{See also Abs. 354 (1920).) | if 


\Ganininess in Photographic... Deposits : New 
Method. Developed. L. A. Jones and N. Deisch. (Eastman Kodak 
Co.'s Research Lab., Comm. No. 99. Frank. Inst., J,.190. pp:-657-683, 
Nov., 1920.)—2In this paper the term “ graininess ’’ is used to designate 
that effect of inhomogeneity exhibited by the photographic deposits 
which is due to the presence of clumps of silver particles. ).\The grainy 
appearance, which can be observed by the unaided eye, is due to farther 
_ agglomeration of these aggregates and should be referred to as graininess 
of the second order, It is evident, therefore, that there are three phases 
in the non-homogeneity of a photographic deposit—(a) graininess due to 
the existence’ of the individual particles of silver, (6) graininess due; to 
clumping of these particles, and (c) graininess due to the agglomeration 
of the clumps... It should be understood that these phases are not sepa- 
ratedby any distinct line of demarcation, but merge by imperceptible 

‘imto each other. .Graininess in reality is a subjective factor, 


and may be‘ defined as the sensation or impression of non-uniformity in 


a photographic deposit, produced upon the consciousness of the observer 
of when such a deposit is viewed. This impression is the result not only 
of the size of the grains of which the deposit is composed, but also of the 
distribution and. arrangement in groupings of various kinds. Many 
other investigations on the general subject of grain have been, made, but 
‘no attempt is here made to give a complete bibliography of this literature. 


- 
> 
TSS 
a 
i 
. 
yt 
ba 
« 
AG 


22132 185 


paper is quite different from that of previcus investigators|> and :the 
references given are mentioned in order to emphasise the difference between 
the points of view and also because of the interest'attached to a comparison 
of the ‘results ‘of ihvestigations on “ grain ” ‘with those of this paper on 
“' graininess.” The only method for the determination of graininess at 
the time this work was undertaken was entirely qualitative in character. | 
This consisted of'the' preparation of a series of prints made at a fixed 
degree of magnification from the positive under consideration. These 
were examined by a number of observers, and judgments ‘rendered as to 
the relative graininess of the various prints! By averaging the individual 
, final decision as to the proper order of arrangement in the series 
, obtained. Such a method, while giving some information as*to. the 
graininess characteristics, is not quantitative and is not at all satisfactory. 
method suggested and applied to a certain extent in this work 
consists in’ placing a mesh grating over the density to be examined and by 
observing this under a microscope, counting the number of groupsof grains 
that fall under several of the openings of the grating. The average 
number of groups per unit area was then considered as a specification of — 
the graininess. There is no reason, however, to suppose that graininess 
is proportional to the number of groups, it being more probable that this 
rt si impression is some complicated function of other factors such 
as the size and distribution of the grain aggregates. The possibility of 
deposit was also considered. — 

After tomnideration a method tiesed: om a principle 
parallel with the actual conditions existing in the observation of grainy 
photographie deposits appeared to give greater promise. The funda- 
mental assumption upon which this method is based is that the graiminess 
of a deposit is directly proportional to the distance at which the appear- 
ance Of graininess becomes just imperceptible, provided that all other 
factors wpon which depend the ability of the eye to distinguish lack of 
homogeneity are constant. In order that such a method be satisfactory, 
it is necessary to control the conditions of observation so that the results 
obtaitied shall depend upon only the variations in the ‘photographic 
deposits considered. It is thought that in the method developed in this 
investigation the influence of all variable factors that operate to invalidate 
the results have been very largely eliminated, and that graininess has been 
expressed in terms of an easily reproducible standard. The apparatus 
employed is described and illustrated. Previous investigations have shown 
that the size of the silver grain is almost independent of the composition 
of the reducer. The curves here given show, however, that there is a very 
appreciable difference in the graininess produced by different developing 
agents. Graininess then is not altogether a function of grain size, which 
again emphasises the distinction between grain and graininess.. These 
duce to low graininess. Development goes on faster at higher tempera- 
tures without reduction in graininess. An extreme case is presented by 
paraphenylenediamine in solution with sodium sulphite alone, which acts 
very slowly and produces low graininess. An addition of an alkali increases 
the developing action of this developer enormously, but at the same time 
increases graininess. The explanation in this case is that the character 
of the development has been changed, 
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mént. itself, though /increasing the concentration of alkali: mey. be-said 
generally to increase the speed. of development apd,at.the same time;to 
cause a decreasé in graininess, in ‘this case also the, graininessdoes not 
appear to be function. of the speed’ of development, -but rather, of. some 

Hil? oft 
Physik, 10: 1920,)—This paper gives further, theoretical 


425. of Polarised. Light om LightSensitie Substance, 
Weigert. (Ann. 4. Physik, 63. 8. pp. 681-725, Dec..-10,. 1920,)--A 
continuation of previous. work 106 arid, 570 (1920)}. Improve- 
ments were made-in the method ‘af investigation of the effact:of: plane- 


The effect of circularly-polarised light was found to be similar to. that. of 
ordinary light. By comparison of the effects .of plane-polarised. and 
circularly-polarised light it was found that with the same intensity of 
illumination different ‘shades. of colour were obtained in the two. cases, 
and these were visible to the naked eye. An arrangement. is described 
for observing a transverse effect perpendicular to the direction of illumina- 
tion. _ By these observations it was found that. the light-sensitive layer 


426. Modification of Metallic Spark-Specira by the Gas’ Medium. 
de ta Rothe. (Bull. Soc. Chim: 25. pp. 305-309, June, 1019.)— 
‘The spark spectra in air or oxygen are very ‘similar to those-in nitrous 
oxide, COz,’SOzg, even in intensity, and are similarly influenced. by -the 
troduction of seélf-induction into ‘the circuit... The spectra may be 
different in reducing gases, hydrogen, coal:gas. This shows in the 
spectra of electrodes of Te, Mo, Ni, W, Sb, Sn, Jess so in those. 
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: 
applied to the changes occurring in photo-chloride layers in gelatine. 
beam has'a component in the plane of the layer. The optic axis,-of.the 
anisotropic structure lies in the direction of the electric. vector. ..Calling Vv. 
this direction the e-direction and that perpendicular to it the m-direction, 19 
the vibrations in the extraordinary ray are in the e¢-direction.. Using 
coloured plane-polarised light, some colours gave a normal or positive 
dichroic. éffect, while others, especially in the blue, gave an imverse or 
negative dichroism. 
Quantitative Measurements of Dichrosim by New Method.—Quantitative 
measufements were made of the dichroism by a new dichrometric method 
based on the half-shadow principle. 
Connection Between Dichroism and Double Refraction.—The variation 
of double refraction with the duration of exposure was measured by means 
of a compensator. It was found to be different for different. colours, and 
Babinet’s law relating to the connection between dichroism. and. double 
refraction was only found to hold for the colours red and, bine, A. W. | 
| Determination of Tertiary Normals in the: Arc Spectrum of/Ivon. 
Sfophie] ‘Hoeltzenbein,  (Zeits. wiss. Phot., 16. pp. 225-261, April, 


but is due to some substance whose presence in the flame is closely con- 
nected with that of O,. Stark and Steubing put forward the view that 
the the spectrum is probably due to Oy, [see Abs. 599 (1913)). A. W. 


Constant Lighi-Source with Continuous Uliva-Violet Spectrum. 
G. Gehihoff. (Zeits. techn. Physik, 1. 10. pp. 224-227, 1920.)—It was 
found that’ with an ordinary half-watt lamp of 7000 candle-power there 
was an appreciable transmission of ultra-violet light even’ through a 
lead«glass envelope. Experiments on the spectral distri i 

froma band or spiral°of tantalum at various temhpefatures from 
abs. ‘to 3070° brought ott some interesting” facts, which’ are’ 
trated by tables and graphs. The lamp 

about 10cm., ‘witha tungsten spiral or tantalum band asthe <light 
soufcé:;~ it is filled’ with nitrogen er argon;- and’ the tentperaturé 
raised ‘above that. normally used in -half-watt: lamps. “The tamip 


the aid ofa ‘cotitavey gating of dnd 3900 
lines/em. the author under Konen, takes measurements, probably accurate 
within 0-001 A.U., of-various ranges from 5568 déwn to 2987 in the $rd, | 
‘are ‘made with the figures of Kayser, Burns, Gale and Adams,“ and 
-of St. John and Ware, with special regard ‘to tertiary lines suitable as 3 
mments before a selection of normals is made.’ REE. 
428. Triboluminescence of Uranium Compounds. J. A. Siemesen. 
(Chemiker Zeitung: 43. p, 267, May 13; 1019.)—Ivanov and Aiitrews : 
having: had éxplosions while working with uranyl acetate, the authdr | 
resumed his researches on various uranium salts, either purchased «Gr | 
prepared by him and analysed. Triboluminescence and fluorescence 3 
were generally observed, but not any tendency to explosions, which 
might be due to some labile nitrogen oxide. None of the specirtiens 
discoloured the glass bottles (lead glass) in which some had been kept . 
for four years. H. B. J 
429. Maximum Limit of Temperature. W. Jankowsky. ' (Zeits. 4 
Elektrochem, 25. pp. 326-328, Oct. 1, 1919.)—The study of heat reactions 3 
at moderate temperatures suggests that most of the heat is developed’ - 
by the conversion of potential energy into heat: On that view there 
should be both a lower afid an upper limit of temperature, Absolute 4 
zero is the temperature at which the energy content of the substance ; 
is entirely potential, and its conversion into heat impossible» The J 
4 maximum limit of temperature is reached when the energy content 
1 consists entirely of heat and cannot be converted into potential energy. | 
Heat changes are possible between these limits, which are reached | 
asymptotically. H.B. 
430. Identification of the Carriers for Emission Band-Spectra; the 
so-called’ Water-Vapour Spectrum: A. Reis. (Phys. Zeits. 21. pp: 601-— 
‘602; Nov. 1 and 15;/1920. Paper read before the 86; Naturforscher 
WVersanimil., Nauvwheim, Sept., 1920.)}—This paper gives a brief*account of 
‘a method for identifying the carriers in’ emission band-spectra. The : 
method was ‘applied’ tothe so-called water-vapour spectrum, and the 
conclusion is drawn that the spectrum has nothing to do with water-vapour, 


degree 
(3) and (4) absorption spectra of nitrates of didymium and samarium, (5) 


Bisission. S. N, Basu. (Phil. Mag. 40. pp. 619-627, Nov., 1920.)— 
In this paper an attempt is made:to deduce the laws-of regularity in: the 
spectral series of elements on the basis of Bohr’s quantum theory of 
spectral emission. Starting from Sommerfeld’s assumption that. the 
ordinary line-spectra of elements are due to the vibration of one outer 
‘electron (the valency electron), it is shown that the field of the nucleus 
and the remaining (» — 1) electrons may be represented by the potential 
V = — &j/r + eL cos Ofr®; ie., the field due to a single charge plus a 
blet of strength L. The axis of the doublet is variable, but the 


numbers. The energy comes out in; the form W.= — — NAf(n + mg + 2P, 
where 7g is the radial quantum, » the azimathal quantum, and z is given 

It is next shown that if, 
we Resume m= 1 for the s-orbits, »=2 for the p-orbits, = 3 
for the d-orbits, and = 4 for the b-orbits, then, with a simple 
assumption, we obtain a single value for the energy of.the s-orbits, 
ai double value for the energy in the p-orbit, and a treble value for 
the <d-orbit.. Then applying Bohr’s law Avy = W, — W,,’, we arrive 
at Rydberg’s laws of the regularity in spectral series, in the case of the 
alkali metals. Exact calculations are not attempted on account of the 
uncertainty of the value of L ; but it is shown that the values of.s, 


V.: 
19, 


probably the calculations given would lead to Ritz’s law. na A. W. 


433. Spectral Laws ; the Neon Spectrum. A. Sommerfeld. (Ann. 
d, Physik, 63. 3. pp, 221-263, Oct. 7,:1920.)—-This paper discusses various 
general spectral laws and particularly the law of magneto-optic. dispersion, 
The various sections,.deal. with (1). the permanence of multiplicities, 
(2) the principle of selection and its effect on line structure, (3) spectro- 

scopic displacement laws, (4) gr gieniv valency law, (5) the law of 
section is treated at some length, 


+: Spectrum: of Discussion,.of,.the Different 
Paschen, (Ann. d.. Physik, 63. 3. pp. 201-220, Oct. 7, 1920.)—A con- 
tinuation of previous work. [Abs. 223) (1920)},. 
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provided with a quartz window. When examined. spectroscopically | 
. the light from the lamp is found to give a continuous. ultra-violet | 
spéctrum, which canbe used for many» purposes, particularly for the 7 
investigation of absorption spectra. The life of the lamp naturall 
| Tate 5) © er ai) anc ADSOTDtION Spectr 
of NO, of different densities. A. W. 
: is supposed to take place so quickly that during the short time 
in which emission occurs the axis does not appreciably change. 
The quanta conditions are applied according to Sommerfeld’s rule, 
nh = {pdy, and the energy of the system is reduced to the quanta 


a full: discussion of the different series in the neon spectrum.: The. lings. 
observed are arranged in 4 ‘prittipal series, 4- first: subordinate: series; 
and 2 second subordinate series, which are shown fo bé/felated.to one 
another. The limits of the series which are obtained by combinations 
of a set of term sequences, have with respect to the limits .of analogous 
cottibined series obtained frém/! related sets, a coristant :difference| of 
wave-number of 782 cmi},; which is independent of thé kind: of series 
considered. This modification of the combination principle follows 
435. Regularities Spectrum. Grotrian. (Phys: 
Zeits. 21. pp. 638-643, Nov. 1 and 16, 1920. Paper read before’ the 86. 
Naturforscher Vérsamml., Nauheim, Sept., given 
mieasurements of about 800 lines of.the neon spectrum: 223 (1920)]}. 
The present paper discusses the arrangement of these, lines in series, 

M. Fukuda. (Kyoto Coll. Sci., Mem. 4 pp. 156~158; June, 1920j)— 
The emission and absorption band spectra of-chlorine:vapour were studied 
with a grating spectrograph of moderate dispersion: It was found that 
they are not exactly complementary, but chlorine emits light strongly 
in the region where the vapour absorbs light: most strongly. A. vacuum 
discharge tube was used for the emission spectrum work, and consisted. 
of a tube about 20 cm. long with one end blown into a thin bulb; and 
provided. with two side tubes containing sufficient pure and..well-dried 
NaCl to just cover the Pt wires sealed through the ends of the tubes. 
The discharge tube was connected to a pump throughout the experiments. 
A. W 


for Chlorine Lines. Kimura and M, Fukuda, 
(Kyoto Coll. Sci., Mem. 4. pp. 159-161, June, 1920,)—The’ discharge 
tube used in these experiments had a capillary portion and was provided 
with a large bulb to/reduce changes of gas pressure brought out by the 
discharge. In other respects it was-similar to that used in the earlier 
work on the chlorine spectrum: [see preceding Abs.}. The Zeeman- 
éfféct was. studied for 9 single lines in :the region A4780 to A5400. All 
these lines, with the exception of A4786 were found to give magnetic 
triplets of wider specific separations than that of a normal triplet, but 
the separations bear simple numerical relations to that of a normal 


438. Sensitive: Speotral Limes; Ultimate Lines in. the Spectra’ of 
de Gramont. (Comptes Rendus, 171. pp. 1106-1109, 
Déc..6, 1920. Chem. News, 122):pp. 68-59; Feb..4, 1921.)—-The. arrange- 
ments employed in the work here described were the same as used for 

the ultimate’ lines: in \the spectrum of titanium [{Abs,:370 
(1918)}., The present paper gives the ultimate lines in the dissociation 
spectra of 83: elements.’ The results are presented in tabular form. One 
column gives the ultimate lines observed) visually, a second column the 
VOL. XXIV.—A.— 1921. < 4-022 
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ultithaté” lines obtained when using»a “crown tviol 
including ‘lines from’ A4800 down to A3170,\ 


Extreme Ulira-Véolet) BE. Blech. (Comptes Rendus,; 171: 


graph, amalgams of cadmium and sodium being used as electrodes. 
“‘Wave-length tables for copper between Al1785 and A1540 show J8. new 
‘lines’ below A1660, some of which are of considerable intensity. | Within 
the range Al840 to A1440 twelve new lines of zinc and 13 new lines of 
Obtained Applied to HCl. G. Hettner. (Zeits. f. Physik, 2. 4. pp. 349-360, 


gives rise to the rotation spectrum in the long-wave infra red, and to 
the fine structure of the absorption bands found in the short-wave infra 
red: It is ‘therefore possible that an electric field will affect the lines 
of this spectral region. 
standpoint of Bohr’s theory; the calculation based on the second 
quantum theory of Planck will be given in a subsequent paper. 7 
are obtained ‘which show that the effect of an electric field 


the 

4at. Excitation of Mercury Lines. R. Seeliger. (Zeits. f. Physik, 
‘2:4. pp. 405-414, 1920:)——I mprovements were made in the glow discharge 
‘method [Abs) 1540 (1919)) a number of experiments carried out 
on the'spectrim of mercury. Differences in ‘the excitation conditions 
for the varibus series are noted and discussed) Empirical rules may 
be derived from the ‘results; but measurements of the intensity ratios 
of the mercury lines in the glow discharge at various partial pressures 

As, Bi, and Sn. “L. and E. Bloch: 171. 
pp. 709-711, Oct. 18, 1920.)—A description: has: previously! been giveri 
of the fluorite spectrograph used, and new lines in the Schumann region 
been ‘given for Cd, Bi, Ni; atid Ag (Abs. 558 (1920)}: 
paper gives tabled of wavelengths of lines incthe spark: spectra 


“C443 Theory of Bana Spectra; Iodine 
Zeitsi21. Dec: and 16, 1920. 


pp.’ 909-912, Nov. 1920:)-Wave-length tables are. given of 36 new 
mercury lines, all of which have small intensity, in the region between 
y2U.)-li a gas molecule possesses an electric moment, its rotation Mus 
be affected by an-external electric field. This rotation of the gas molecule 
19 
| 
tHe aturiorscher Versammi,, Nauheim, Séept., 
théofetical treatment of the effect’ of temperature on thie intensities ‘of ~ 


the lines ‘of ‘band spectra, with special reference to. the fluorescence 

(Phys. Zeits. 2). pp. 604-699 ;.Disc., 
698, Dec. 1 and 15, 1920. Paper read before the 86..\Naturforscher 
Versamml. Navheim, Sept., 1920.)—A description is given of the effect 
of ‘differéht gases in broddening the mercury line 2587. A ‘cadmium 
spark in dir was used as thé source of light, a quartz lens-being/emiployed. 
focus'‘the light in the. middle ‘of the absorption tube; and seeond 

spectrograph... 


tained ‘meréury and’ ‘carried the / terminals. Qutside the double tube 


tiibe’ was ‘provided ‘with plane-parallel end pieces and a side tube con- 
taining! a: small’ quantity: of mercury: » the 
desired” vapour’ density of miercury° could bé obtained. The whole of 
apparatus was Experimenta: with thie 
VOL. XXIV.—a.—1921. al 


d 
absorption tube was connected to a- manometer, and a side tube con- 3 
taining ‘mercury could be heated by a heating coil to give a determinate | 
vapour pressure of mercury in the absorption tube. Hydrogen, nitrogen, i 
and darboti dioxide were used in the absorption tube at pressures: of 
¥0'atmhos. ahd 25 atmos. If my is the absorption coefficient at, the place 
of max. absorption, and the values of the respective quantities for the 
same Vapour pressure of mercury, but different pressures and; 
the gas’ used, be denoted by the suffixes 1 and 2, the exponent;* in the 
formula == was determined: for each of. the gases 
at the press 10°and 26 atmos, For)CO, the value of was found to 
be anity; within the limits of error, so that my is in this case inversely 7 
proportional to the pressure of the broadening gas. Gy : 
Resulis-—The value of * for nitrogen was found to be approximately : 
0-5 and for hydrogen 0-4, but though the broadening in these gases is 7 
small; good agreement was obtained between different. sets of observa- ; 
4 tions). [See Abs:°229 and 230 (1914).) A, W, 
‘s 445. Series Spectra of the Elements. N. Bohr. (Zeits. f. Physik, 2. d 
4) pp: 423-469, 1920.)—A general) review of the present position of ;the 
theory of atomic structure aiid the spectra of the elements, The nuclear 
theory of atomic structure and the quantum theory of radiation are 
considered, in preparation for the author's theory of the spectrum .of 
hydrogen and’ the lighter elements. : The fields of force, inside hypo- 
thetical atoms are discussed in relation to:this problem. A short abstract 
Of the paper is not possible ; the original should be consulted. -A. B. W. 
Excitation of’ Mercury Spectral Lines... C. . Fiichtbauer. 
(Phys, Zeits. 21. pp 636-638, Nov. 1 and_14, 1920. Paper. read. before 
the 86. ‘Naturforscher Versamml., Nauheim, Sept:,; 1920.)—-Describes 
experiments on the excitation of mercury lines by concentfated radia- 
tion from a mercury lamp of special construction on mercury vapour 
contaifell in a separate tube». The lamp consisted of two. conesntric 
_ g through the centre of the discharge tube... This central | 
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the spectrum. of the light given, out) by.the Hg 
incladed not only the two “ resonance,’’ lines 
A2537 and A1849, but also, from the green onwards, all the first members 
of ‘the series of single lines and of the..triplet system,. Moreover, 
lines 'wefe. very strong. 
and the results are discussed, Sel Ba 
Aiston.: (Phil. 40... pp. 628-634, Nov., 1920.) — 
swith ‘the -maee-spectta, of B,iF;i Si, .P; As, and Br. The 
tus and method employed were the same as used in previous. 
904 (1920)). Borom (at, wt, .11-90). has, at.least, two, isotopes 1 
and 11, and the evidence from various experiments is, against, the, 
presence of a third isotope. Fluorine (at. wt. 
a simple substance, as its atomic weight suggests.. Phosphorus (at. wt. 
31°04), arsenic (at. wt. 74-96), and sulphur (at.. wt. 32-06) are,.also 
apparently ‘simple substances. ‘Silicon (at. wt. 28-3) has,a predominant 
constituent’ 28 and another 29, with probably no. others. , Bromine 
(at: wt. 79:92) consists of a mixture of two isotopes in practically equal. 
proportions at 79 and 8). A faint pair of lines at 80 and.82 are the 
lines of the two corresponding hydrobromic acids. . same 
difficulties as experienced previously with chlorine prevent; the attain- 
ment of absolute certainty in determining the composition of, bromine, 
or indeed that of any element capable of forming hydrogen compounds. 
Some anomalous fractional lines: are mentioned and their possible. origin 
discussed. The atomic weights of all the elements.dealt with,.conform 
to’ the whole-number rule. Photographs are. given of. the. apparatus 
Abb 
448. Effect of am Blectric Field om Spectral Lines : Methodsof Observing 
the Tuczek and W. Heuck. (Ann. d, Physik, 63. 8. 
. 766-772, Dec. 10, 1920:)—A discussion of various methods of observ- 
the Stark-effect. It is concluded: that in the canal-ray method. it. 
is advantageous to connect the auxiliary electrode permanently to the 
kathode, a single current:strength being thereby obtained. With both 
the canal-ray method and the method of the first kathode layer, using 
a variable potential and an inductance, observations can be made which 
agree with those at uniform potential. With a Gundelachs.gas discharge- 
tube good results can ‘be obtained, but work with this tube is,difficult. 


and Ry (Zeits. 4, Physik, .2:. 2. 181-191, 1920.)— 


When mixed 
with various metals, zinc. sulphides cahibit,im.the ilight a considerable 
increasé' in electrical. ‘conductivity... With ow. strengths of .field,.. for 
instance; about 1000. volts per cm.,. the phenomenegn, shows the same 
Spectral distribution as, the normal-photo-effect, that.is, essentially a 
continuous rise with increasing ‘frequency, ..For high strengths of. field, 
namely about 10,000 volts per cm., the course of the spectral distribution 
is as if-on the normal: photo-effect were,superposed..a strongly prepon- 
derating selective effect ;. the positions of this selective maximum have 
been determined for various added metals. The,exciting cause of. this 
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conductivity in, the light: is the same as thAt of the imerease of the di- 


“480. Enhancement of Phosphorescence, by Electric Fields, B. Gudden: 
and R. Pohl, (Zeits. Physik, 2, 2. pp. 192-196, 1920.)—The excitation 
of, phosphors,,.for which heating and illumination have heen employe 

may also.be effected by powerful electric fields. A number of. 
sulphide phosphors have been examined, 
a, short-lived illumination is produced by applying a field of about.3000. 
volts, per cm.,.while a constant field of nr eee 
to, illumination persistence. 


451. Phosph of Calcium. Sulphide : Conducliv 
in the Condition horescence has been Destroyed. ity 


ptes Rendus, pp. Oct. 18, 1920.)—-This paper describes. 
in detail ‘the variations in the conductivity of calcium sulphide when. 
exposed to light, all trace of phosphorescence having previously been 
destroyed by heating to a suitable temperature. The conductivity at 
first is very small. When exposed to diffused sunlight the presen) 74 
increases for about 2} hours, when it attains a maximum ; beyond 
the conductivity slowly decreases with the time of exposure. « curious 
effect is obtained when, after a prolonged exposure, the calci Rete we 
is placed in a constant-temperature dark room. The condu 
creases then rapidly, attains a maximum (much greater thah the Gita: 
and then decreases very slowly. 


W. Duane and R. A. Patterson. (Nat. Acad. Sci., Proc. 6. pp. 518= 
527, Sept., 1920:)—A critical discussion of the work of ‘the ‘following’ 
scientists :—Siegbahn and Friman, de Broglie,"Webster and Clark,’ 
of concise abstract. 

Sonia of Mn. G. Hertz. (Phys. Zeits. 21. pp. 630-631 ; Disci, 631~— 
632, ‘Nov. and 15, 1920. Paper tread before the 86. Naturforscher 
Versammi, Nauheim, Sept., 1920.)—Investigation ‘of the ‘long-wave 
absorption’ limits of the L-series of neodymium, and of the K-series of 
manganese, ‘using very thin absorbing layers, showed that both: gave 
a sharp absorption line within which the absorption is total; so it is 
concluded that:selective absorption gives rise in the Réntgen spectrum, 
just’as in’ the ¢ase of light, to sharp absorption lines in which the absorp- 
part of the spectrum. [See Abs. 902 (1919).) 


«454. Bragg’s Reflection Law. for Ronigen Rays... P. Ewald. 
(Phys.<Zeits. 21. pp. 617-619, Nov. hand. 15, 1920. Paper read before 
the .86,,.Naturforscher Versamml., Nauheim,. Sept,, 1020.)—A theoretical 
treatment which shows that deviations from Bragg’s law of reflection) 
for Réntgen rays. must arise on account of phase, differences brought, 
about. by-passage of the rays through the individual planes of, the, crystal; 
VOL. XxIv.—a,— 1921, ALOE 
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X Spectra. (Phys. Soc.,; Proce: 33. 1-12, Dec.; 1920) 
spectrometer as an instrument of precision, discussing the nature of 
the measurements that can be made with it. He compared the possi- 
of and ionisation spectrometers, dealing with the 
tacy obtainable by ‘these instraments. The ionisation spectrometer 
sives observable results more quickly and is far more reliable for the 
of comparing intensities of lines! “The ionisdtion inethod has 
n used with excellent results by Duane, Webster, Compton, and others 
in America’; whilst Dershem, Overn; dé Broglie, Hull, and others ‘have 
Reference is also made to the work of Wagier, 
Debye, Leighton, and others. ‘The récent developmients'ih X-ray research 
Sen ixety reviewed and the theoretical bearing of the results discussed 
the standpoint of atomic structure. C.G. Darwin gave an account 
of the theory underlying the production of X-ray spectra, the work of viol 
ra Sommerfeld receiving special consideration. E. A, Owen 
to the four kinds of frequencies of vibrations associated with X-ray 
spectra. ‘In the case of the K-series there is or are (1) several emission 
frequencies, (2) one frequency sych that when multiplied by Planck’s 
constant the product is equal to the minimum of energy which the elec- 
tron in the X-ray tube. must have to produce that emission series, (3) one 
ritical absorption frequency, and (4) one critical ionisation frequency. 
referted to the value to teachers of these day's «3 


. Specival Investigations of Rénigen Rays ; the Cini ‘Rémigen 
. E, Wagner. (Phys. Zeits. 21. pp. 621-626, Nov. 1 and 16, 
1920...Paper read before the 86. Naturforscher Versamml.,. Nauheim, 
Sept:, 1920.)—In a previous paper (Abs. 440.(1919)] it, was, shown. how, 
pa eg Tab of the quantum constant A could be made from 
of the,maximum frequency in the continuous Réntgen 
spectrum and the energy. of the kathode rays... A discussion of the results 
leads, tothe conclusion that has a value (653 + 1).x 10-*- erg. 
in exact agreement with the results of Webster [Abs. 1046 (1916)], and 
Webster and Clark [Abs. 507 (1917)), Tle ts 
Agvategards the dependence of the continuons: ous 
the inclination of the Réntgen beam to the kathode beam, it was: found 
that there was no perceptible influence of the direction of, emission, on 
the minimum: potential, and hence on the minimum wave-length: at. 
constant potential. Spectral. intensity distribution curves.are. given 
for azimuths of 90° and 150° for a potential of 10;200-volts,, Measure- 
ments‘ for other azimuths, particularly 0° and 180°, will be given later. 
of the continuous Réntgen spectrum, _ oft 


Absorption of X-rays by Chemical Eloments\ of High -Atémic 
Critical Absorplion’ Wave-lengths' in: 'K-sevies W> Duane, 
Hi Pricke, and W. ‘Stenstrém. ©(Nat. Acad: Sci!, Proc’ 6> pp. 6072612, 
Gect?;'1920.)—-A critical absorption wave-length characteristic of a'chenmiical 
clement 'is'a wave-length-uch that thdelement absorbs X-rays of 
longer than thé critical value, to a’ less extent than’ it-does 
than that value. Each chemical element has one . ¢fitical’ 
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associated: .with its ‘K-series of characteristic! 

n‘lines. In the research now described the authors have measured’ 

the critical absorption wave-lengths in the K-series of most of the avail- 
able chemical elements from tungsten ‘to “aranitim, ‘both “inchusfve. 

an ionisation spectrometer and examined spectra Of the first,’ 

second, and third ‘orders. “The obtained ere in ‘the 


table : 4% Us 
Authors’ Values mort 
j First. Second. Third. [Avent Difference. 
— | 0-1783 0-1780 | 0-1781 | 2-870 . 

1878 19-1588 } 014581 2-618 
1427 | 0-1448 | 0°1449 0-148 

0-1885 | 0-1412 — | 0/1410] 8-663 || 

01048 | 01076 | | 


Results —The results indicate that, thin 
error, the values of /(1/A) increase uniformly with the atomic number. 
It is also of importance to note that the authors’ values, obtained by 
an ionisation method, are uniformly Jarger than those obtained by 
Siegbahn and The reasons for 


458. Soft X-rays; @ Note of Interpretation. H. M. rer Paper. 
(Phys. Rev. 16. pp. 481-485, Nov,, 1920.)—Discussion of Earlier 
—Some of the results described in an earlier paper are discussed and 
shown to be capable of interpretations different from those given’ by’ 
Miss Laird [Abs. 110 (1920)). 

Additional Facts—Certain experimental details and results which 
did not appear in the original paper are given here as further evidence 


and ‘R.A. Patterson. (Nat. Acad. Sci., Proc.'6 


1920.)—Critical absorption wave-lengths the L-series 
of ‘X-rays have’ ‘been measured by E. Wagner [Abs:"1269 (1915)) 
M: de Broglie 270 (1918) ‘ahd 386 (1920)). "These workers have’ 
investigated the ‘spectra of ten of the chemical elements from * tt 
to’ “uranium, “both inclusive. Each’ employed ‘photographic’ X-ray 
’ . De Broglie found two critical 
‘of each element; except ii the! 
givés only For 
Method and’ Rediills. the investigation desttibed the the ‘authors’ 
dyed an ‘iohiation with a‘ calcite’ crystal. For 
nine elemetits: examined wth ble being SP 
. The paper concludes with» beief 
VOL. XXIV.—a.— 1921. ERP 
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“460. “Production of. ‘X-rays. by Kathode in Air. at Atmospheric. 
Pressure. W.. Wolff. (Phys. Zeits. 21. pp. 507-510, Oct., 1920. Ex- 
tract of Dissertation, Giessen. )—When knthdde rays emerge into the 
air after passing through the window of a Lenard tube X-rays are pro-. 
duced. F. Mayer (Dissertation, Heidelberg, 1917) has discussed the 
influence of this effect on measurements of the absorption of ‘kathode 
rays in gases. The author\now describes an experimental examination 
of the X-radiation produced in air by impact of kathode rays. An ionisa- 
tion method of examination was employed, since a 15-hour exposure of 
a photographic film to the spectrum of the radiation produced no visible 
result...The presence of a characteristic K-radiation was demonstrated 


‘461. Intensities of X-rays of the L-series.. I11.. Critical Potentials. 
of the Platinum and Tungsten Lines. F.C. Hoyt. (Nat. Acad. Sci.,. 
Proc. 6. pp. 639-644, Nov., 1920.)—The work here described is a con~ 
tinuation of that of Webster and Clark [Abs. 507. (1917)] and Webster. 
[Abs: 724 (1920)}. The methods used by them are applied to the classi- 
fication of some lines that were doubtful, and the general validity of 
Ceaghaay laws is tested by the use of a different metal as antikathode 

gsten). The classification of the lines, to date, is given below. Those 
for which further work are shatked with'a query: 


A. B. W. 


"462: of X-rays by. Matter, “L. de Broglie. (Comptes. 
Rendus, 171. pp- 1137-1139, Dec. 6, 1920. )—The author calculates the 
with theory. A. B. W. 


RADIO-ACTIVITY. 


463. of Radio-active Paints, G. Berndt.. Zeits.. 
Sachin. Physik, 1. 5. pp. 102-107, 1920.)—The. author, acquainted only 
with.the measurements of Marsden and Rutherford, made experiments, 
interrupted after nine months. The first 7 samples. (¢) contained. from. 
0°2.to 0°02 mgm,.of Ra per.gm. of a certain zinc sulphide, three other, 
samples (6) contained 0:1 mgm. Ra, 0:5..mgm. [mesothorium + 0°5. 
mgm, radiothorium, and 0-066 mgm. radiothorium respectively per gm. 
of .another zinc sulphide. ‘Rutherford’ s formula is. confirmed ; the con-. 
stant A is, however, found not to. be proportional tothe radium percentage, . 
but, to increase .at.a slower than linear,rate. Assuming the relation to 
hold generally, the, brightness would, in a period,of, five years, in the 
(a), samples, decrease very, little..in the. weakest Ra preparations, but. 
sink to 20 % and less in the preparations, containing 0:025 mgm. Ra. 
and, more... In, the (b)., preparations decrease; to less. than 20 was 
mare rapid. It was.noticed that a luminoys paint. prepared with dry 
more slowly,.than, when. prepared with aqueous. 
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464; Electrical “ Balance” Tonisation’ Method Measuremént of 
‘Retoil Radiations. McAulay: (Phil) Mag. 40. pp. 763-770, 
Dec., 1920.)—In the course of a research made with the object of énves- 
tigating soft’ X-radiation produced by the impact of ‘a-rays on metal 
‘targets, it was found that there was an easily detectable increase in 
ionisation in a chamber beyond the range of the a-particles: when they 
were fired through hydrogen instead of through air Various tests 
made to determine the nature of this effect showed that it»was due to 
Stream’ of hydrogen atoms set in swift motion’ by collisions with 
a-particles. Rutherford has investigated this radiation ‘by the scintilla- 
tion method [Abs. 912 (1919)}. An investigation is now described in 
_ which the tecoil-radiations are examined by a “balance ” ionisation 
method. This electrical method has many advantages over one based 
on counting scintillations; thus, probability variations are negligible, 
and a smaller numiber of determinations are necessary to fix a magni- 
tude with certainty. The results of observation confirm Rutherford’s 
scintillation experiments, which show that in close collisions between 


465. Independent Origin Actinium. E.Q. Chem. 
Soc., J. 42. pp. 2205-2208, Nov., 1920.)—The author summarises’ this 
paper as follows ~—(1) The assumption (made by Picard) that the 
actinium series is derived neither from Ur I, nor from Ur II, but from a 
third isotope (actino-uranium); does not require (as Soddy supposed) 
the identity of period of the first and third. (2) The relation of the three 
series (Ur,:Ac, and Th) becomes more symmetrical if a hypothetical 
isotope of protactinium (=eka-tantalum = UrZ) be assumed as the parent 
of actino-uranium by a f-ray transformation. (3) This element, om 
likewise actino-uranium, is: predicted to have an atomic weight 235 

to prot-Aic 231, Ac’227, and Ac-lead 207. (4) This last 

value agrees well with Hénigschmidt’s value of 206°05 for the atomic 

A.B. 


Pénetrating Radiation. K.M.Downey. (Phys. Rev. 16. pp. 420-437, 
Nov., 1020.)—Residual lonisation in Closed Vessels Experimental 
Method.—In order to throw light upon the type of radiation responsible 
for the residual ionisation in closed vessels, the author has»measured- the 
ionisation in a sphere 1 ft. diam. for pressures ranging up to 21°65 
aimos. Any corpuscular radiation not absorbed in the ionisation sphere 
has a penetration at 1 atmosphere equal to or greater than the product 
of the dimension of the sphere and the number of aimospheres: pressure. 
A special device was used to compensate for any fluctuations of the 
battery furnishing the high potential required for saturation. This 
consisted of two ionisation spheres of the same electrical capacity, which 

were connected to the opposite ends of a 10-megohm resistance, the mid- 
point of which was earthed. Se 

VOL. 


: a-particles and hydrogen atoms, the nuclei cannot be considered as : 
point charges, and that most of them are thrown straight forward. It 
does not show any essential difference between curves which plot ionisa- 
tion against absorption ‘and those which plot scintillations against : | 
absorption, except for a slightly increased range observed in the ionisa- 
tion method. A. BW. 
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\to\'the ends) \6f the -ten. megohms. The final experiments “were per- 
in the cnt 
curves gives information as to the process of ionisation, .A discussion 
of such curves obtained by other observers has been given in connection 
with those of the author.: The curves obtained in the present experiment 
give a linear relation. This indicates that the ionisation is not due'to a 
soft radiation from the walls of the sphere, but that it is due either to 
the direct action of a penetrating radiation without any effect produced 
by secondary f-rays from the gas, or to a secondary, corpuscular radiation 
from the walls:of the vessel. If the latter is responsible for the main 
‘portion of the ionisation, 
im aty at atmospheric pressure. 
Variations tate ducing thei: 
Provided that the sky ie not cloudy 
‘these indicate the existence of a diurnal'variation. 
Jentsation in Air due to Gamma Rays of Rediun.-The. ionisation 
in a sphere | ft. diam. has. been measured for pressures ranging up to 
‘The change’ in slope!.at twenty atmospheres to a value about 6/10 
of that at lowér pressures may be attributed to some of the f-rays having 
cdmpleted their paths. At the high pressures there is a suggestion of 
‘190. pp. 633-655, Nov., 1920.)—-The author showsithat when ano 
beam of X- or y-rays (#.e., one not obtained by reflection from 
is scattered, the rays scattered in any definite direction are of quite a 
different type from that of the primary rays: | This type depends on 
that of the primary rays, the angle of scattering, and, possibly, on the 
nature of the scattering material. The effect is such that the scattered 
‘rays become: less and less penetrating than the primary rays, the greater 
the angle of scattering. The distribution of the scattered radiation for 
all types of X and y radiation is similar, ‘less radiation, being. scattered 
through 90° than in any other direction, . A discussion is given on the 
effect of scattering upon absorption problems. Theoretically it appears 


468. Divect Method of. Determination. of the 
Solid (Zeits. {. Physik, «2. 3..pp...268- 
276, 1920. Phys. Zeits. 21. pp. 688-500; Nov. 16, 1920,)—In, the 


the. A wire 
coated! ‘uniformly with activei material..(e.g., with RaC, ‘after. exposure 
‘to emanation) placed along the slit. 
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V 
tO Explain the results Ol experiment On the Hypothesis 
X-rays consist of a series of pulses, and evidence is given that this should 
be the case. When the primary rays are of definite wave-length, as 
when reflected from the crystal, the scattered rays should-be of the same 
wave-length. A. BL W. 
method described the solid substance under conskleration, is shaped to 
form @ thin wedge. On the upper surface of this wedge is placed a:zinc 
sulphide screen—with the crystals in: contact with the aedge... The 
wedge is: mounted over a narrow slit.in a base board, the slit being 


Gn the lowet surfate of the wedge; whichithey ‘are able:to penetrate! up 
to! a certain critical thickness. a’ line/of luminescence is. prodiaced 
on the zinc sulphide screen, the length of this line increasing with intreased 
penetrating power'of the«a-rays. The thickness: of the wedge ‘was 
‘measured: accurately ‘by means cf a Zeiss thickness: gauge ; acetiracy 
of lg = 10~* cm. being attained. The experimental values of the range 
of RaCia-particles in various elements are: tabulated and compared with 
values: are as follows !—Li Mg 57-8, Ca 
4) 
+1. Number and Range of Reco Atom from THC and TiC’: W. 
Kolhérster: (Zeits: Physik. 2.:3. pp.267+263, 1920. From: the 
Reichsanstalt:)~When a radio-active substance emits 
a@-particle the newly created product: from the mother’ substance 
recoils with momentum equal to that of the a-particle emitted. Thus 
hasbeen found: (by Wertenstein,: Wood and others) that thé “fange 


As a result of the investigation the auther shows that the recoil atoms 
‘ffom Th© are divided into two principal groups, just.as are the a-particles ; 
also it is shown that the total number of recoil atoms is exactly equal to the 
number of a-particles. The ranges of the recoil atoms in air and hydrogen 
have been found to be in close rome sme with those previously deter- 
Sh 
oot 470, Heat Emission it the Herezfinkiel 
‘and L.Wertenstein. (Jj. de. Physique et.le Radium; h pp. 143-146, 
‘Nov:.,; 1920.)-+The tiberation of heat from radio-active substances emitting 
Prays is interesting to study: for heat. being- the ultimate effect of all 
‘the manifestations of radio-activity, there exists a means of deciding if 
-there exist, apart from the a-, 8-, and y-radiations, other forms of emission 
of radio-active energy. Substances emitting f-rays are .more suitable 
for such a study than those emitting a-rays; for the production of heat 
‘in the latter case would probably be so great as to mask the feéble effects 
of the energy emission under examination. Reference is made to the 
‘work of Rutherford on the heat produced in the decay of radium-active 
' deposit. He showed that the heat emitted from RaB was negligible 
compared to that fromthe other products. Rutherford’s method, 
however, was not sensitive, as he himself pointed out, for the results 
would not have been modified if 
. @f the heat from RaC;: ... 
vod! Fhe. authors have. re-opened: tha. quentions: using. 
‘RaB-as free as. possible. from the /radio-active products,. The curveof 
-decay in this.case has a, maximum. This curve will be identical with the 
curve of growth of RaC in the case where the production of heat from ReB 
is nil. In the opposite case, this curve—plotted logarithmically—will be 
(stil, superposabie.on the, RaC curve, but,will.‘‘lag’’ behind the latter,qurve 
-by atime. It is easy the 
VOL, XxIV.—a.— 1921. 


The author now applies the method of counting a- and £-particies 
developed by Rutherford and Geiger ‘to connt the: recoil atoms also. 
24 
l 4 
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ratio of the amounts of heat liberated from equivalent quantities of |! RaB 
and RaC.. On comparing the, ‘' log ’’ curve of heat emission with the 
“log” curve of. growth of RaC (measured «by y-rays), the authors 
find that the two--curves are superposable,; but the heat curve 
is: displaced from the -RaC curve by a segative time equal:to 2 
minutes’ (3 experiments gave 1°5, 2, 2°56 mins.). In ‘other words, 
‘the liberation of heat is retarded, relative to the growth of «RaC, by 
2 minutes. This lag ‘is, however, only apparent, for in an independent 
experiment the authors show that there is a delay of 2 minutes between 
the liberation of heat and its reception: Thus it is shown that, subject 
to experimental errors, the curve of production 6f heat) by RaB + C is 

Results ——The results indicate that the heat produced by RaB 
‘at most 2 % of the heat liberated from RaC. 
A. B. W. 


Visibility of the Tracks of lite 
. H. Herszfinkiel and L. Wertenstein. (Jj. de. Physique 


demonstrate this phenomenon the authors have used a microscope with 
A. Bu W. 


Protactinium : Period ‘and Occurrence in Uranium Minerals. 
O.Hahn. (Phys. Zeits. 21. pp. 591-592, Nov. 1 and 15, 1920. : Paper 
read before the 86. Naturforscher Versamml., Nauheim, Sept., 1920.)— 
In previous communication the author and L..Meitner gave'as the 
half value period of the life of protactinium a value lying between 1200 
and 180,000 years. This value was deduced from measurements of the 
range of a-particles emitted by this substance. Since an exact knowledge 
of its period is of some importance further measurements have been 
ing values are now given :— 


= 12,800 years. 

From 86 gm. Uran. nitrate (at least 52 years old) the period 

_ From. 33 gm. Sodium Uranate + 21 gm, Uran, Acetate (at least 
_ 60 years old) the period = 12,300 years. , 


Thus it is shown that for every 10° gm. of Ur in the mineral, there are 


473. Native of Tons produced im Aiv by Radio-active Bodies ; Ionsof High 
Mobility. J.3. Nolan. (Roy. Irish Acad., 1920.)— . 
VOL. XxXIv.—a.—1921. 


et le Radium, 1. p. 146, Nov., 1920.)—The range of a-particles im zinc 
sulphide is of the order of some hundredths of a millimetre.. Consequently 
the scintillation due to an a-particle falling at grazing incidence on a screen 
of zinc sulphide in a sufficiently thick layer should produce, if sufficiently 
high magnification is employed, the effect of luminous thread. To 
Vv. 
These values are in good agreement, and it therefore appears that 
the half-value period of protactinium is about 12,000 years. Using this - 
value and taking the period of uranium to be 5 x 10° years, the author : 
: deduces the relative amounts of Ur and - in minerals. 


In an examination of the ionisation produced by spraying water, the author 


rg which roughly peewee with those observed for jons produced 
in air by the ordinary ionising radiations. Four such groups were especially 
peace These groups contained ions having for mobility in unit 
volt/cm.) the, values, 1:94, 1°70, 149, and 1:34 em_fsec. respectively. 
was suggested by the author (1) that all these ions cousist of ‘cfustote 
of water-molecules of different sizes, the very mobile ions 


the four forms mentioned above, the particular form prevailing at ‘ary 
time depending on the sign of thet 
humidity. 

. Using radio-active sources of ionisation, the author has since repeated 
his observations of mobilities by, the same. method as that devised for 
the measurement of mobility of spray-ions. The results of these. observa- 
tions. show. conclusively (1) that, when ionisation is produced in moist 
air by radio-active. substances. the bulk of the ionisation is 
ions of four distinct classes, having mobilities 2:0, 1:78, 1°56, and 1:4 


a. large part.of the ionisation; (3) that, in addition, ions of mobili 
but in.small quantities. A, B. 


474, of, the ‘Radio-activity of the. Waters of Bagnoles-d 
Orne and their Relation to Rainfall, P.Loisel. (Comptes Rendus, 171. 


Radiovadine of -the.. Waters of, 
A. Lepape. (Comptes Rendus, 171. pp. 731-733, Oct. 18,1920.) 
—The analysis described indicates that the waters from this source are 
very rich in radium emanation; they contain, on an average about 30 
millicuries per litre. : 


ow 
> 


groups of such mobile ions existed, some of very high mobility. In 3 

to the very small groups (one, two, three molecules, etc.), and the others, 4 

such as. the four mentioned above, consisting of larger groups of regularly 

graduated size; (2) that the ordinary small ion in air and other gases 4 

approximately ;..(2) that negative ions the two faster E 
| 4 
l 

pp. 868-860, Nov. 2, 1920.)—-An investigation of the radium emanation 

content.of:springs as affected by rainfall, A definite relation. was obsenyed, 

there being a certain lag between diminution of radio-activity and fall : 

of rain. A. B. 
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476, of Class! New Definition.” Weidért and’ 
dt. (Zeits. techn. Physik, 1. 6. pp. 1920.}—Deéscribes ‘4 
method of defining the melting- point of glass. “A cube of the glass is half 
bedded in kieselguhr with one diagonal vertical, ‘so that the upper’half 
the cube appeats as 4 square pyramid above the ‘level of thé 
The cube, is then, heated. to a known temperature for a giveti 
¢ and slowly cool The temperature at which thé glass has flowed 
80.a8 to leave just a ‘thace of the apex of the pyramid detectable 
a is only 20 deg. below the temperature required for ‘complet 
uttening to perfect smoothness in the same time. ‘The mean of t 
two, temperatures is defined as tha makeing bait 
‘the melting-points. of different glasses a8 found with different 
of heating (from Ba hour to 6 hours). In the case of a certain 
deg. C. J. W Ww. 


”' 477. Thermal Conductivity of Water ; New Form of A Employed. 
M. Jakob: ‘(Ann. d. Physik, 63. 6. pp. 637-870, Nov. 16, 1920. From 
Physikal.-Techn’ Reichsanstalt.)—After an account of previous work 
n this subject a description is given of a new fotm of apparatus for the 
_K very thin layer df water’ between heavy copper plates was employed, 
and the precautions taken to’ reduce the amount of the correction necessary 
at the ‘highest temperature employed. It was found that the results 
could be represented by the equation A = ©-001325 (1 +/0+002984 #) 
in calories per cm. per sec. per degree. It is considered that the values — 
given by this fotiidla ‘are cottect ‘The method is being used for 
other liquids. of 20 W. T. W. 
£78. Convection of Heat ind. Sitiilitude ;\HeatsLoss Results from Model 
Experiments! A> Hy Davis. (Phil: Mag. 40: pp. 692-703, Dec., 1920.) — 
The ‘hedt-losses from a hot body may be due to conduction, radiation; 
and convection. While the two former may be calculated, if the constants 
of the niaterials and surfaces be known, the loss by convection .is \éom- 
plicated ‘by its dependence’ on. the: geometrical form of! the surface. 
Although for the simplest forms (spheres, cylinders, etc.) the effect may be 
calculable, in general it’ can only ‘be found by experiment, using either 
the actual object or one of similar’ form. Mathematically, convection is 
a combination of hydrodynamics with the ‘Fourier equations for heat- 
flow, and in the solution of the purely hydrodynamic problems presented 
by ships and aircraft, the value of experiments with models has been 
proved. Accordingly relations are derived applicable to convection from 
the standpoint of models. Section 1 deals with natural convection, the 
following formule being utilised :-— 


Natural convection ........ h = (kOfl) F 
Forced convection ........ h = (RkOfl) F (lvcfk). 
‘Section 2 deals with convection from a body in a stream of fluid. 
Graphs drawn with 4/(k0//) as ordinate and either or (bvc/h) 
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as abscissa should be independent of the size of the object ; consequently. 
to, ascertain, the heat-loss for any particular body it.should be, necessary: 
only to perform, the appropriate experiment with a model. | For natural, 


tures... The. formula, is..good, even for thin wires, and..it. 
to trace in jt the hydrodynamic variable determining turbulence. Evi- 
dence available in published data ‘indicates that; for heat-loss from a 
body, an excellent first approximation can be obtained from experiments 


of expressing ¢) } | 4 _H, H. Ho 
The Disappaating Fil | Pyrometer. 
Forsythe. (Faraday Soc, Trans. 15. /pp. 21-60; Disc., 50-53, June, 
1920.)—The paper was contributed to : 


on Pyrometry 

by the Faraday Sotiety, It isa nseful\summary of the work of the 
author and others on this type of instrument. \The main points dealt 
with are as follows :—-Filaments suitable for pytometer lamps; mono- 
chromatic screens and methods of calcylating their “ effective"’ wave- 
lengths ; calibration of pyrometer against.the melting-points of Au and 
Pd; use of rotating Sectors and absorbing, glasses for cutting down 
of the accuraty attainable; use of tungsten lamps as standards 
temperature scales carried out by a number, of laboratories in America 
boratory AAAS 


480. Convention SSS Ate. B. Ray. (Indian 
Assoc. for Cultivation of Science, Proc: 6. i and 2. pp . 95-107, 1920,)— 
Described the bi toes and forced 
convection of heat from horizontal Gylindefs in air. The general character 
of the temperature distribution round the cylinder was optically observed 
by the method of the Foucault test and quantitatively, determined by 
thermoelectric measurement of the temperature of the air. It was found 
that; in free; convection .there .is a relatively. lange region of heated air 
surrounding the cylinder, the temperature. gradients are relatively small, 
and the region above the middie of the cylinder is actually cooler than the 
region vertically above its two edges. Immediately on the surface Of 
the cylinder itself, the gas appears ta be quiescent, 
with distance. from, the oylinder on either side... There is pro y no 
actual discontinuity of temperature at the boundary itself, Bat "there 
@ rapid fall of temperature at,a short distance from de oe 
pli ay, tse er of ted air is ch thinner an e tempera- 
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new 


formula,.would,,not be applicable to bodies where the fluid. expansion 
caused was no longer negligible as a mere volume change. F or. forced. con« | 
vection the formula, tested by data given by Hughes, is. very promising. 
The cooling fluid is not heated so much as in natural convection, and , 
with a model. The principle of similitude affords a convenient method 
sides of the,cylinder, and this thickness decreases with increasing velocity ) 
VOL, XXIV.—a.— 19321. 3 
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of the air current. The horns’ or currents of heated air moving away 
from the cylinder are much sharper in forced convection in free 


convection. It appears that there is little or no slipping between the 
fluid and the solid at the boundary, and no actual discontinuity of tem- 
perature, though there is a rapid fall of temperature close to the boundary. 
Though there is no actually ‘stationary film of finite thickness of gas in 
contact with the solid, there appears to be very little motion in the imme- 
diate neighbourhood of the boundary, and presumably at the boundary 
itself the gas'is at rest. By considering the effect of viscosity of the fluid, 
it would seem possible to explain the €ffects observed, though previous 
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mathematical theories of convection would appear to require modification 
to take account of the effect of viscosity and to enable the observed form 

‘the isothermals to be explained. ‘ The isothernials found in a particular 
case of freé convection are shown in the Fig. J. WT. 


Of Hydrogen: L. Holborn: (Ann! d. Physik, 63.°7: 

»p. 674-680, Dec. 1, From the Pliysikal.-Techn: Reichsanstalt.)~ 
is paper is an éxtehsion ‘to hydrogen of a previous investigation of the 
>therms of air, argon, and helium [see Abs. 92(1916)]. The'temperatures 

employed were 0°, 50°, and 100°, while the pressures ‘ranged ‘between 20 

and 100 atmos. The former experimental arrangements were employed 

without essetitial changes, and ‘these are very briefly described. The 

obtained ‘by the electrolysis of dilut ‘acid, passed 
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the appears. 

Equations for the isotherms are then derived, and, the similar. results of 
Kamerlingh Onnes discussed. Two further tables give the pu values 
tai from the formule, and the expansion and. pressure coefficients 
0° and 50° and 0° and 100° respectively. It was found that the 
inclination of the hydrogen isotherms with respect to the -axis increased 


482. Specific Heats at Low Temperatures (Na, Sb, LiH).. P. Ginther. 
Ann. d. Physik, 63. 5. pp. 476-480, Nov. 3, 1920.)—Gives the results of 
further determinations of specific heats at very low temperatures. Values 
are now given for Na, Sb, and LiH. j. W. T. W. 


_ 483. Theory of Thermal Radiation. Z. Kiemensiewicz. (Comptes 
Rendus, 171. pp. 1210-1212, Dec. 13, 1920,)—Derives Planck’s equation 
from the supposition that radiation is due to the impacts of molecules with 
electrons, or even those between two electrons, The theory is worked 
out for the case of a gas, but is applicable toall bodies, = J. W. T. W. 


.. 484. Accurate Method. for the Determination of Vapour Pressure ; 
Differential, Tensimeter. E. J. Hartung. (Faraday Soc., Trans. 15. 
pp- 150-159, June, 1920.)—A description is given of an improved form of 
differential tensimeter, which allows. of the determination of vapour 
pressures with a high degree of accuracy. None of the liquids previously 
proposed as manometer liquids gives satisfactory results, and the author 
recommends for this purpose the hydrocarbon, dibenzyltoluene; the 
latter is unobtainable commercially and a method for its preparation 
is described. Special attention must be paid to the exhaustion of the 
instrument prior to taking a measurement. Measurements were made 
with solutions of potassium chloride and sulphate, and of inane co 


_ £85. Calculation of the Latent Heat of Vaporisation from Critical Dalia. 
W.Herz. (Zeits, Elektrochem. 25. pp. 323-324, Oct. 1, 1919.)—Combin- | 
ing the formule of Guye and of Prudhomme for the molecular heat 
with Trouton’s law for the latent heat, the author arrives at the formule 
L. = pe. dy and, L = where the & refers, to the critical pres- 
Sures ; temperature T, and density d, and s to the boiling-point. . The 
latent heats so calculated agree fairly. well with the observations in the 
case of about 20 organic substances (hydrocarbons, their esters, benzene, 
etc.) and for oxygen, nitrogen, sulphur dioxide. They do not agree at 
all in the case of water and methylalcohol, supposed to be associated, 
but are in approximate agreement again for acetic acid, also believed to 
be associated. | H. B. 


486. Rapid Determination of Critical Temperature ; Carbonyl Chloride. 

L. Hackspill and Mathieu. (Soc. Chim., Bull. 25. pp. 482-485, July, 

1919.)—A solid cylinder of copper or Al, 25 cm. long, 5 cm. diam., is pro- 


208 

twice over solid. caustic potash, then over red-hot copper and finally a 

dried by means of phosphorus pentoxide. The method, of conducting 

the gas into. the measuring apparatus is described at length and the 
experimental results. are given in three tables. The isotherms for 50° | 
4 


206 "SCIENCE" ABSTRACTS. 


viel with an orng take he to be studied if stout 
slit longitudinally for inspéction of the 
iscus in the ste A thermotetér is’ placed in another hole. The 
cylinder ‘is wourid with resistancé wire and the whole is placed in’ a batli. 
Carbonyl ‘chloride COCI, ‘gave the critical ‘temperature 
Oswald: it should ‘be 190°.” H. B. 
"487. Determination of Ci" Volunies at R. 
£.Shuerstoff a. Stickstoff Trid. 10. pp. 81-82, 
retical considerations and the experimental data for helium, ‘hydrogen, 
nitrogen, oxygen, and air (free from COg and CO) show that’at low teni- 
pératures (down to about — 192°), Gay Lussac’s law does not hold even 
approximately, and that the most accurate observations of apucige re 
must be vitiated by some undetected error 
Specific’ Heat of Gases at Low Temperatures. (aia, 
1918,)—The specific heat steadily decreases, previously ‘shown, with 
sinking temperature in accordance with the formula Cy = + 
taking — 182° as zero. This formula agrees with Scheel’s values. 
Investigation of the Law’ of Mewes > Change’ of Gas Volume with’ Tem- 
perature. (Tbid., 11. pp. 13-15, Feb., and pp. 20-80, ' April, 
author had modified the formula of Gay ‘Lussaé, replacing ‘it ‘by 
— + af or approximately where 
ee (h+a) = 0-00111. “For temperatures ‘above 0° the two formule 
ae at lower temperatures his values differed more and more 
from those of Gay Luséac. The ratio of the density at 0° to the densi 
at the boiling-point of 6xygen, —'Y82°, is about’ according to Gay Lussac, 
and about 2 according to R. Mewes. ‘Most other investigators not having 
ed Mewes’ formula, he re-determines, together ‘with L. Neumann, 
the data of H,'N, 0, air at’ decreasing temperatures tind finds érrors in 
all the methods used, including his own. The tatio of the liqnefied portion 
to. the total amount can mathematically be deduced } but when the 
corrections for partial liquefaction and surface condetisation are made, 
they are found little t6 affect the final valués, especially in ‘the case of 
hydrogen, and the discrepancies rériain so far unexplained. © od 
Inuz estigation of Poisson’s Law by Means of Gas Volume and Specific 
Heat at Low Temperatures (ibid., 10. p. 98, Dec., 1918.)—Years ago the 
author gave a formula for calculating the specific volume from obser- 


Poisson’s fatio; thé’ author ‘finds finds: Very 
marked discrepancies between calculated and observed values Poissoni’s 

tatiois hence questioned.’ "[There’ ate 'similar papers, concerning especially 
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488. Velocity of Sount frome: Moving Source. R. ‘B. 

W. Cook. (Phys. Rey: 16, PP. 486-492, Noy,,; 1920. Poynting’ s 

Theoretical Velocity Equation and a discussion of ;it are quoted -from 

his (original article, ..The equation is (E where 
X%& = external pressure, U = resultant relative velocity of propagation, 

B elasticity, dy/dx = volume change, and r9'= density, The corrobora- 
tions obtained by Alter are stated to be : first, hearing the whistle of high- 
velocity) shells -before they strike a target near the observer; second, 
calculations, based upon Poynting’s equation, of the velocities measured 
by Mach, Berthelot, and).Wolf at various distances from the. pointe .of 
explosions. The calculated values agree with the observed values,,;\). 

Observations taken in the Jaboratory did not show any change im the 
velocity of sound: due to a spark source moving at 8550 cm. per sec, ) The 
source consisted of a spark-gap mounted on the end of a vane rotating 
at 30.revs. per sec. The spark was made to occur.at the same point 
once in a revolution. Opposite points on the spherical wave-front; were 
located by two telephone transmitters and one receiver connected to a 
differential transformer. .A minimum sound in the .receiver, indicated 
that! the wave-front arrived at the two.transmitters simultaneously. 
The radii of the spherical waves measured varied from 190 to 260 cm. 
‘Normal room Prevails: 4 ARBORS. 


Reymond, (Zeits, techn. Physik, 1. 8. pp. 166-166, 1920.)—It: isi here- 
shown. that the greatest attainable amplitude of a given vibrating system 
for each frequency is 4 constant for the material of that system: : Asan 
example, a bar fixed at one end (im an infinite mass) and free at the other 
is. considered. For. the freyuency..of 50, periods per sec. greatest 
anaes amplitudes for four.common. substances are given as follows : 
Steel, 2- b: brass, op Dwood ,. 
if 
(Indian, Assoc: for Cultivation of: Science, Proc. 6. 1 and 2,:pp.: 19-36, 
_paper describes the construction ofa. mechanical »violin- 
player intended. for the study: of:the acoustics of the instrnment. ~The 
chief results s0 far obtained may be summarised as 
ouls (1) Effect of the bowed region on the bowing pressire': it is: that 
the!boWing pressure varies inversely as the square of the distahee of ‘the 
bow from the bridge. 

(2pdRelation between bowing speed and bowing pressure > it 
T 
(3) Meciatinn with sha quent tothe 
«mately coincide in position with the resonance frequencies of the instrument. 
od) (4) Effect. of: muding- on bowing pressute: it is-found that ‘the mute 
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produces profound changes in the form of the graph. The bowing pressure 
is increased in the lower parts of the scale and decreased in the higher 
parts of the scale. [See Abs. 321 (1919) and 896 (1920).) E. H. B. 
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491. Mechanical Illustration of Theory of Large Vibrations and Com- 
binational Tones. B. N. Banerji. (Indian Assoc. for Cultivation of 
Scienée; Proc. 6. l'and 2. pp. 37-50, 1920.)—-This paper gives.an account 
of experiments illustrating the production of harmonics and combinational 
tones in systems having finite amplitudes. The apparatus consists of 
a swinging arm pivoted ‘on a vertical axle and free to oscillate in a hori- 
zontal plane ; the forces controlling this oscillation may be made sym- 
metric or asymmetric as desired. From the swinging arm a number of 
pendulums are suspended which can be set in vibration. The behaviour 
of the pendulum can be observed and the displacement time graph of 
the swinging arm may be recorded by a pen on a rotating drum. The 


Tho third partial in ange amplitude vibation 

(2) The second partial in forced vibration an ‘asymmetric 
vibrator. 

asymmetric systems. 

(5) The production of an 


492) Forced V Stri 
Pri. of the Speed. R. N. Ghosh. (Indian Assoc. for Cultivation of 
Scietice; Proc. 6. 1 and 2. pp. 67-86, 1920.)—This paper’is both ‘mathe- 
matical and experimental, the chief results obtained being’ briefly as 
follows. (1) For large amplitudes of vibration it has been found'that the 
frictional resistance to the vibration of a string in air is approximately 
‘proportional to the square of the velocity. (2) The forced vibration of a 
simple vibrator resisted by forces proportional to the square of the velocity 
has been dealt with, and it is found that (a) the max. resonance is propor- 
tional to the square root of the impressed force, and (b) the sharpness of 
resonance is directly proportional to the frequency natural to the system, 
and inversely proportional to the square root of the product of the frictional 
coefficient and the impressed force. (3) In the vibrations of a string obtained 
by imposing a transverse obligatory motion at one point it is found that 
(a) the max. amplitude of vibration increases much less rapidly that in 
proportion to the obligation displacement, and (b) the effect of finite 
pers oe of vibration in shifting the resonance towards lower tensions 

dealt with H. B. 
1» 493. Valve Transmitier as Normal Tone Scale. E. Griineisen and 
E. Merkel. (Zeits. {. Physik. 2.3. pp: 277-296, 1920. From the Physikal.- 
Techn. Reichsanstalt.)—Describes a valve transmitter whose frequency 
from 700 to 46,000 per sec. can be read to.an accuracy of one to two in 
ten: thousand: by the condenser adjustments. This arrangement is prac- 
tically independent of the type of valve and the characteristic of the valve, 
qquovided that by.a'very small: suxiliery sormat state the 
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transmitter is attained. The temperature coefficient of the frequency is 


ten- 
494. Triple Pendulums and the A 


Elecivical Circuits. I. EB. H. Barton and H. M. Browning. 

Mag; 40. pp. 611,-618, Nov., 1920. )—Experimental Method —The experi- 
ments here described were carried out with a modified form of the, appara- 
tus described in previous papers on coupled vibrations [Phil. Mag., Figs. 1 
and:2, Oct., 1917, and Fig. 13, July, 1918; Abs, 1221 (1917) and 894 (1918). 
An extra bridle and pendulum were added and two or three connectors 
used instead of a single one as before. From the mathematical theory 
of three circuits coupled each to the other two, it was expected that the 
mechanical arrangement would give for each pendulum three superposed 
vibrations : the periods of these vibrations were expected to be the same 
for.each, pendulum. The phases and amplitudes might, however, differ 
for each pendulum, thus giving very different resultant vibrations... The 
results obtained with the first form of apparatus were even more compli- 
cated than was expected from three superposed vibrations, and on reflec- 
tion .this was :seen to be due to the special arrangement in use, In the 
present paper are given only the experimental results with this first form 


of triple. pendulum, the theory and experimental results of the simpler 


form being reserved for a later paper. The simple theory of triple electric 
circuits is here developed, ready for comparison with that of the mechani- 
cal case.. This shows that each of the three electrical circuits may igive 
vibration components of three frequencies, these, frequencies being the 
same for each circuit, but differing in general from the frequencies natural 
to such. circuit when isolated from its fellows. The,looser the coupling 
the:systems when free. .. . 

Results.—The experimental repute obtained from the pendulum. are 
exhibited in fifteen. photographs, each showing triple traces of the. vibra- 
tions occurring. When only two frequencies are present in the resultant 
vibration of any trace, there is, with loose coupling, a series of equal 
symmetrical cycles of waxing and waning amplitude as in the phenomenon 
of beats. When three frequencies are present these successive cycles are 
unequal in length, or a single cycle is specialised by waxing and waning 
at different rates. These latter effects wagiborracsrrgd’ shown in a number 
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ELECTRICITY AND 


THOR, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 

495. Geometrical’ Construction for Ejuipotential Surfaces. 'T. "Thor- 
kelsson: (Phys. Zeits: pp. 513-515, Oct. 1, 
geometrical construction for drawing equipotential surfaces dué to electric 


or magnetic poles of different strengths. The method is yw Tw. 


‘7 


496) Electricity and Gravitation. Weyl: pp 
eno: Disc., 650-651; ‘Dec. ¥ and 15, 1920: Paper tead ‘before ‘the 
86. Naturforscher Versamml:, Nauheim, Sept., 1920.)}—This paper deals 
with an extension of the relativity theory to electromagnetic phenomena, 
which latter alsd’ appear to admit of the new geometri¢a? treat- 
ment. Section I deals briefly with the essence of the Einstein theory 
of gravitation, II with oe III with physical magnitudes, [V with 
electromagnetic potential, V with the effect of electrical potential’ as 
a cosmic factor of essential significance for the problem of matter, Ta 
Paull, Hinstein, Reichenbicher, ahd Mis ‘took: part:’ 


Ho. 


“497. Blectrical Field about a Gravite- 
tional ‘Centre. Gi Mie, (Phys. Zeits. 21. pp. 651-659; Dec. 1 and ‘¥5, 
‘1920; : Paper read before the 86. Naturforscher Versamml., Nauheim, 
Sept., '1920.)—In a ‘lengthy introduction the author shows that, from 
the principle of relativity applied to the gravitational field, the remark- 
able hypothesis appears to follow that electrically charged’ particles 
afford no radiation from their rotatory motion. This result is ‘the more 
amazing in that the Einstein theory does not depend on quanta’ con- 
ditions as ‘does, for example; Bohr’s atomic model. The chief “object, 
. therefore, of the present paper is to solve this problem, and for simplicity 
@ cireular orbit has been chosen for the particle which may ‘be regarded 
either as a charged planet or an electron. It is shown that for a*particle 
moving in empty space about a gravitational centre, application of the 

‘at rest in empty space, but froma particle cages 
trical field. The paper is mathematical throughout. ' H.H. Ho. 


498. The Atomistics of Electricity and the Phenomena of Single Radio- 
active Test Particles of Dimensional Order 10-5 om. F. Ehrenhaft. 
(Phys. Zeits. 21. pp. 675-683; Disc., 683-688; Dec. 1 and 15, 1020. 
Paper read before the 86. Naturforscher Versamml.,; Nauheim, 1920.)— 
Electronic Charge by this Experimental Method.—The average values 
obtained by previous workers with respect to the electronic charge and 
their variations has led the present author to a more exact experimental 
- method. The latter briefly consists in comparing the weights of single 
spherical test particles charged with electricity and of dimensions of 
the order of 10-5 cm. with those produced in the homogeneous electric 
field. Fractions of the ordinary accepted electronic charge have thereby 
bodies. 
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Discussion of Result-—The significance of this result with respect 
to the universality of the electronic charge is then discussed, as also © 
‘the fundamental part which the electron is conceived to 

general structure of matter. Very complete experimental details are 
‘given. Avery long discussion is included, in which the folléwifig “took 
part :—E. Meyer, Firth, 


499. Two. Mutually Influencing Spheroidal Conductors, B. Datta. 
(Tohoku Math. J) 18.) pp. 261~267,' Dec.; °1920.)—The distribution» of 
electricity is considered on two prolate spheroids, the axes of revolution 


‘Ae, tg, w), having their ordinates at the centres of the spheroids. 

‘surfaces of the spheroids are given by A, = Ayo and denote 


satisfies (1) and (2) is given by 


of Motion’of the" Carriers” of Electricity in’ Gases ‘at Low 
Kistner. (Ann. d. Physik, 63. 5. pp. 457-475, Nov.’8, 
'1920.)—A theoretical” discussion ‘for ‘the case of ‘cofiduction” between 
‘two infinite parallel planes, one of which emits ‘electrons; the other being | 
Maintained at a positive’ potential ‘with: respéct ‘tothe’ first, fess. than 
the ionisation potential of the gas. The friction of the carriers can then 
“space-charge ‘current specially ‘dealt “with, neglecting the initial 
velocity Of’ the ‘electrons. the’ friction Coeffiient for the ‘carriers’is 
made the ‘Langthuit-Schottky formula for'the limiting 

in a perfect vacuum can be obtained, while the Schweidier- 
Thomson formula for gas pressures of the order of one atmo. can be 
‘proportional: to the “field ‘Strength. 588 

‘Mag. 40. pp.’ 563-568, Nov., 1920.)—An experimental method is described 
for distinguishing between ionisation and’ radiation fees" Abs. .867 (2920)}. 
‘In helium, ‘resonance’ radiation sets in at and ionisation at 
26-5 ‘volts. ‘Idnisation is observed between these voltages; in propor- 
tions with the gas pressure and with the bombarding: current 
‘density. Eviderice is’ presented to’show that this ionisation is a second- 


ary @ffect, due t6 impacts ‘against electrons which contain absokbed 
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radiant ‘energy of the) resonance :radiation from neighbouring atoms. 
‘This method-of ionisation appears to be very important at high gas 


502.: Photoelectric Effect observed with Zinc Blende; further Experi- 
ments. B.Gudden and R. Pohl. (Zeits. {. Physik, 2. 4. pp. 361-372, 
1920:)}—In a previous paper [Abs. 85 (1921)] it was shown. that zinc 
blende, which in its ordinary condition is an insulator and possesses no 
metallic ‘properties, will conduct electricity when light is allowed’to fall 
on it, using a strong electric field, and that it exhibits a very marked 
selective action. The present paper describes further experiments with 
zinc blende, greenockite (cadmium sulphide), and cinnabar (mercury. sal- 
phide), All three when exposed to light in strong electric fields show 
conductivity which is very selective as regards the wave-length of the 
incident light, The increasé of conductivity in the long-wave spectral 
region falls on or near the limits of the optical absorption bands...A. W. 


503. Photoelectric Effect in Zn and K ; Effect of Absorbed Gases. W. 
Hallwachs. (Phys. Zeits. 21. pp, 561-568, Nov. land 15, 1920. Paper 
read before the 86. Naturforscher Versamml., Nauheim, Sept., 1920.)— 
Describes research on the effect of absorbed gases and of gas layers upon 
the photoelectric effect of various substances. It was found that the 
photoelectric effect for zinc was very different when the metal was in. 
an atmosphere of hydrogen, air, or carbon dioxide. The measurements 
were made with the gases at atmospheric pressure, and the numerical 
results for the three gases were in the ratio 1:3: 7, while the addition 
of water-vapour (80 % ‘satiiration) increased the effect 2-5 times.’ The 
vapours of methyl ether, ethylene, and ammonia also increased the 
photoelectric effect ; in the case of ammonia it was found to be five times 
that observed with air. By a process of successive distillations at very 
low pressures it. was found that the photoelectric effect for potassium 
decreased continually, and finally a stage was reached at which the effect 
was. reduced to only 1.%.of its. original value, and the selective photo- 
electric effect had. disappeared. 

504. Simple Demonstration of the Electrostatic Deflection and of the 
Charge of Kathode Rays. B. Walter. (Zeits. f,. Physik, 2. 3. pp.. 264— 
267,. 1920.)—The paper refers to simple electrostatic experiments .with 


505. of Field on “the. Photoelectric Effect, 
(Phys. Zeits. 21. pp. 568-570; Disc., 570, Nov, 1 and 15, 
1920. Paper read before the 86. Naturforscher Versamml., Nauheim, Sept., 
1920.)—A photoelectricjcell. was introduced into. the. gap of a DuBois 
electromagnet so. that the surface was perpendicular to the direction 
of the field. Bismuth was. used as the sensitive element. It was found 
that with a field of 600 gauss there was a diminution of 15.% in the photo- 
electric current. and as the field strength was increased to 6800 gauss there 
was a further gradual diminution, the diminution for the latter value 
of the field being 26-7%. Measurements made with the field reversed 
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If the cell was also subjected to the effect of an electric field the diminution 
of the photoelectric current was found to be less and less ‘as the strength 
of the electric field was increased. Corresponding results were obtained 
by Hull for paramagnetic aluminium. lt appears probable that there 


Photoelectric ‘Collie ‘Variation with Wiese: 
length of Exciting Light R, Pohl. (Phys. Zeits, 21. pp. 628-630 ; Disc., 
630, Nov. 1 and’ 15,1920. Paper read before the 86. Natorforscher 
Versamml., Natheitn, Sept., 1920.)—A small crystal of diamond, very 
clear, and transparent ‘to 230 up, was found to exhibit a photoelectric 
effect in strong electric fields (16,000 volts/cm.). The photoelectric. 
effect was found to vary with the wave-length of the exciting light, falling: 
continuously from 260 py to about 630 up, its value then: being ‘zero. 
The fall is at first rapid and then more gradual. Two other diamonds, 
which were not’ so clear, cut off the spectrum below 300 pp, and 
showed phosphorescence. The curve for these, connecting photoelectric 
effect and wave-length of exciting light, shows a sharp drop to a minimum 
just beyond’ 300 jt, followed by a quick rise and then a ‘further gradual 
fall. “Except for the kink about 300 pp the curve would be practically 
identical ‘with that for the clear specimen. With other crystals, such. 
as ‘zinc blende, ‘cinnabar, wulfenite, eelective 


607. of Mobility from the Motion ofa Single 
Particle. R. Firth. I, TI, Ill. (Ann. d. Physik, 59. 5. pp. 409-424, 
Aug. 5; 60. I. pp. 77-94, Sept. 26; and 63. 6. pp. 621-686, Nov. 16, 
1920.)—Formiula’ based on vertical’ Brownian Motion inapplicable. — 
In Part I of the present series of papers it is shown that for a particle’ 
sinking through ‘a liquid, the rate of motion in a vertical direction leads 
to smaller values of the diffusion ' coefficient than the-rate measured 
horizontally. This phenomenon appears to ‘be general for particles’ of 
different material and varying size. Al possibilities which could éxplain 
this anomaly are systematically discussed, and finally the assumption 
is put forward that the formula based on the vertical Brownian motion 
is inapplicable. A modified formula is consequently evolved and *the 
anomaly ‘found to disappear entirely. Observations made in a hori- 
zontal directidn are found’ to require no such correction. In order’ to 
show that the value of the diffusion ‘coefficient calculated from the hori- 
zontal motion leads to correct values of the mobility, the latter isscom- 
puted by means of the Stokes formula from the mean velocity of fall 
and the Loschmidt number determined from the Brownian motion. 
Good agreement has been found with other measurements. All methods 
which use the deviations from the uniform motion of small particles for 
the ‘calculation of mobility give too small values ‘unless the correction 
developed in the present paper be applied.» 

In Part’ II, ‘the wan eanployed: tar: 
producing ‘small ¢lectrically charged mercury and oil particles moving 
with different mean Velocities in the electric field, and the mobility was 
determined from the Brownian motion by the Weiss method: » Forione: 
and the’ samé ‘particle the different values found: deviate sharply: from: 
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each other, although a systematic influence of the mean velocity by. the 
Brownian movement could not be established... Lhe, observations of. 
Weiss and Vogl, ‘using the same,experimental arrangements for silver, 
and gold particles, are discussed, and the same, behaviour deduced from’ 
them. The mobilities; so determined were. compared, with .results 
given’ by Stokes’: procedure on the one hand and.by. Cunningham. on 
thé’ other, when the mercury particles were. found.te possess..smaller,, 
and the oil particles greater, mobilities than were given by the Cunning- 
ham dnd Stokes formule. the correction derived in.Part I,was 
applied; ‘the mercury ‘particles gave results: injagreement, while for. oil. 
particles deviations appear to; be caused by gradual evaporation... The, 
charges. on: the particles were calculated by. known methods; and in 
numerous cases were, found to be smaller than the so-called quantum 
element of ‘electricity...No evidence was afforded of a quantum-like. 
structure in any of the dimensions. The Weiss method was found in. 
introdmoed. 


particle moving in a gas may within definite 
limits: be independent: of the velocity and character.of the movement. 
For this purpose small electrically charged silver spheres were observed 
by’ means of ithe Ehrenhaft,.method, and the following results estab-. 
lished :—(1);The product eB, calculated for oneand the same particle for. 
different rising and: sinking velocities in the electric field under varying 
field forces, is constant. (2) For rapidly oscillating motions in the alter-. 
nating electric field, the product eB, calculated from the amplitude 
of the particle oscillation; is of the same maguitude as by. method, (1). 
(3) Sitice the Brownian movement possesses the character of such an 
oscillating motion with about the same average velocity, it is concluded 
that the mobility determinations from the. Brownian movement of single. 
particles by aiformula free from objection leads to correct values for B.., 
(4) When for the same particle the mobility is measured by the Brownian 
thovement procedure and by rising and sinking observations based on 
a definite resistance law, then within the limits of experimental error 
the mobilities calculated by Brownian and Stokes’ -_procedure. are in good 
while throughout they are smaller using Cunningham's formula... 

In consequence the latter is held not.to correspond to the actual relation- 
ships. When the particle charges are calculated. according tothe. 
three methods above, agreement is.found .between, the Brownian and 
Stokes: procedure, while the charge by Cunningham’s formula is much 
stnaller., The former values are all of the dimensional order of electrons, 


508. Veltages-is as a. Function, of the 
perature of the Kathode.. T. G. Hebb, (Phys. Rev, 16, pp. 375-386, 
Nov., 1920.)—Low-voltage Arcs in Mercury Vapour.—One of the objects 
of this work was to study the production, of the low-voltage arcs in a 
more uniform mercury-vapour atmosphere than had been used before. 
As a result of improved apparatus much more consistent. results have 
been obtained [compare Abs. 652.(1918)].., It has; been shown that there 
is a linear relation: between the striking voltage and the current through 
the kathode for: the larger currents. in 
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forms a linear relation with the temperature of the kathode. The results 
further ‘suggest that the difference between ‘the: potential at) which 
ionisation takes» place and the accepted ionisation. potential, is directly 
proportional to the absolute temperature. Results with Tungsten Kath- 
odes,-~In lime with the above it has been shown that’ tungsten kathodes’ 
produce: lower arcs than lime-coated Pt kathodes.: A striking voltage 
as low as'3~2 volts was obtained, the lowest for Pt coated with CaO having 
been inthe! vicinity of 4-9 volts. Effect of Thickness of Oxide Deposit 
on the. Kathode It has been shown that the thickness has an effect on 
the value of the striking voltage. A,thinly coated Pt kathode produced 
an are at a potential as low as 6-0 volts, whereas a thickly coated one 
produced an arc as low as 4-9 volts. Effect of Hot Anode+—A hot anode: 
used with a thinly coated Pt kathode has been found to produce a.lower 


509; Electric Discharge: Ww. Schottky. 
(Zeits., techn: Physik, 1. 9. pp. 208-209, 1920.)—A brief discussion is 
given of various types of discharge, and suggestions 

510. of Gas in the Electric Discharge; 
(Phil. Mag. 40., pp. 585-610, Nov., 1920. Comm. from the Research 
Staft of the General Electric Co., Ltd., London.)—The research described 
is: an attempt to determine the nature and cause of the 
of gas under ‘the electric discharge at low pressure. A brief summary 
of previous knowledge is given. It is not yet known what parts are 
played by absorption by the walls and by true chemical combination ; 
nor -is it known what electrical conditions are most fayourable to the 
disappearance. Though an incandescent tungsten filament forms: part 
of the. discharge vessel, the changes investigated are not those. studied 
by Langmuir ‘Abs. 934 (1915)). Preliminary observations showed that 
the disappearance was closely connected with the appearance. of «the 
glow in the vessel. The electrical conditions in which the glew appears 
are described briefly. In any given state of the discharge | vessel it 
appears at.a. definite potential difference between the electrodes; called 
the glew potential. Observations are described on the relation between 
dik the (2) the pressure of the 
gas, (3) the nature of the gas, and (4) the form of the electrodes. Small 
amounts of impurities change very greatly the glow potential, especially — 
for hydrogen, The theory of the glow is deferred for later discussion, 
but the general connection between the appearance of the glow and the 
increase ionisation in the gas is considered. 
of carbon monoxide are dealt with, 

-Conclusions~-The results are discussed and explained by 
thet! the glow. causes. chemical. change. in the. gas, which is reversible. 
The recognition: of this reversibility, seems necessary to explain the 
phenomenon. The disappearance of other gases, types 


Experiments on. the Nature,.of Discharge. of. Electricity theough 
Rarefied. Gases... Ratner, (Phil: Mag..,40, pp. 
7-The present theories of the discharge of electricity, through vacuum 
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tubes fail to give a clear and adequate representation of the phenomenon. 
The most obsctre point is the process by which, under a certain p:d., 
the current begins to flow through the gas. It is usually supposed that the 
stray positive ions which may be present in the tube, strike against 
the kathode with sufficient energy to cause an electronic emission from 
the surface-layer of atoms of the kathode, and that these electrons, by 
collision with the gaseous molecules; produce sufficient ions to carry 
the whole current. Certain experimental facts, however, disagree with 
this theory. Thus, when the vacuum is sufficiently high, the potential 
necessary to start the discharge increases with further exhaustion of 
the tube, although ‘the energy imparted to the kathode by the positive 
ions depends only on the potential through which they fall. There is 
some evidence that a-particles from radio-active substances, by impinging 
upon a metal target, may set free slow electrons from the surface of the 
target, but the energy of the a-particles is enormous compared with that 
of the positive ions striking the kathode in a discharge-tube. It seemed 
important; therefore, to investigate directly the réle played by the positive 
ions in the process of the discharge, and, further, to carry out experiments 
with a view to a direct study of the conditions under which positive ions 
may, by impact with the surface of the kathode, give rise to an electronic 
emission from the latter. The apperates used is and illus- 
trated diagrammatically. 

“Results is shown that thé initial discharge of electricity through 
vacuum tubes is not brought about by the impact of positive ions 
against the surface of the kathode. A method is described by means 
of which the stream of ions or electrons’ emitted from a hot wire in a 
vacuum tube may be isolated from the ions produced by collision within 
the tube. It is shown that positive ions impinging upon the kathode 
with velocities corresponding to a fall through a potential difference up 


and Multiply-charged Ions. M. Kimura. (Kyoto Coll. Sci:, Mem: 4 
pp. 161-153, June, 1920.)—The distribution of charged ions along the 
path of an electric discharge has’ been studied by many investigators. 
Wilson [Abs: 1669 (1900)} examined the numbers of the ions along the 
path of discharges, but up to the present nothing was known jas ‘to the 
distribution of singly- and multiply-charged ions separately.“ Such 
distribution may be examined indirectly by using a spectroscopic method, 
and some results thus obtained are given in the present paper. ‘According 
to Stark, the emission centres of spectral lines of the spark type are 
doubly- or triply-charged atomions of the elements, and lines of the arc 
type are emitted by atomions which have lost one electron. Experiments 
with a low vapour-pressure of bromine gave principally lines of the 
spark type, showing that at low vapour-pressures the bromine atoms 
are ionised by the impact of kathode rays to the state of multiply-charged 
atomions. discharge tubes having a diameter of about 1 cm: the 
relative intensities of the band andthe line spectra obtained varied withthe _ 
diameter of the tube, the intensity of the band spectrum increasing 
relative to the other with wider tubes. The lines of the ‘line spécttum 
were of the aré typé, so that undef these conditions there are numerous 
emission centres which have lost an electron. Besides these, ere 
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the “emission “Génttes for the band spectriim, probably 
Tnicreasing the current density and potential gradient was found to result 


Electric Figures on Crystal his 
E. Kara-Michailova. (Zeits. f. Physik, 2. 4. pp. 297-298, 1920.)— 
Describes the phenomena observed with a high-potential discharge ftom 
either a positive or negative electrode to the surface of a large crystal 
ae Abs. 6655. (1918) and 

f. Physik, 2. 3. pp. 213-217, 1920.)—The increase of pressure at the anode 
in electric discharges through the rare gases (Abs. 630 (1919)} is shown 
by experiments now described to be attributable to) elastic, electron 
impacts, and a simple relation is deduced. 
and the strength of the electric field. Sos Ww. 

Photographic Method of Finding ‘the Velocity of 
Spark Waves. A. L. Foley. (Phys. Rev. 16. pp. 449-463, Nov., 1920.) 
—The velocity of explosive sound waves, determined by early investigators, 
is briefly discussed, particularly 
his associates on the velocity of spark waves: 

New and Direct. Photographic Method for Finding’: Spark-Wave 
Velocity.—A shadow of a sound wave produced by an electric spark 
near the centre of a long light-tight rectangular box was caston a dry- 
plate at one end of the box by the light from a properly timed spark at the 
other end... A notched-rim steel disc was rotated at a high and measured 
speed just infront of and parallel with the dry-plate, the shadow ofthe disc. 
covering but a narrow strip along one edge of the plate. Both the sound 
and light sparks cast notch shadows on the plate,.the distance between 
the two shadows of the same notch giving the time interval between 
the sparks, and the sound-wave picture the distance traversed by the 
wave in that interval. Plotting distance against time, the tangent to 
the curve at a given point gives the instantaneous velocity of the wave 
of hae Boies: The formula used in calculating time intervals is derived 

discussed 

* Velocity A Imost Normal Except near the Spark _—Measuréments were 
made on 280 plates, for waves from 0-32cm. to 50cm. in radius, for 
both heavy and thin sparks, and for disc edge speeds of almost 200m. 
per sec. A wave velocity double the normal at 0-32cm. from the spark 
axis decreased very rapidly with increasing distance and at 2cm, from 
the source was only slightly above normal. At points relatively near 
the spark where the intensity of the expanding wave was still great, the 
velocity of waves from heavy sparks was greater than that from thin 
sparks. Reference is made to corroborative results obtained by the author 
when. using two other photographic methods. 

Sources of Error in Previous Investigations Eliminated by the Photo- 
graphic Method.—Previous investigators have found average and not 
instantaneous velocities. Since the velocity very close to the apeire is 

high, average velocities run However, previous results have 
entirely too high to Secs La tad experimental methods 
VOL, XxIV.—a.— 1921, P 
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318 
directed to several, the chief one being the, use .of, 
tubes. or “canals.” The, paper. gives .a. p tograph of a sound wave, 
of. which, has’ passed throgeh of, the size used by. Mach,, 
ie part expanding freely into the space. about the spark, showing, 
the former wave 30 °% faster than the latter—due to ied lower average 
Tube from its Static Characteristics. G. Breit. (Phys: Rev. 16; pp. 387+ 
407, Nov., 1920.)—Calculation of the Detecting Efficiency of an Electron 
Twbe.—The detecting efficiency of an electron tube is calculated. In 
the calculation it is assumed that experimental knowledge of the static 
characteristics. of the tube’is available. The constants of the circhits 
used with the tube are also taken as known. From these quantities 
the average Change in the plate current for a given amplitude of impressed 
grid voltage is derived: The impressed grid voltage is taken to be of 
is also discussed. 

Calculation of the Input Sapednints of an Electron Tube.—The ‘ 
impedance of an electron ‘tube is calculated for the case of both positive 
matical form of the tube characteristics. 

of: the Goncept of Internal: Resistance ond Amplification 
Factor.—The concept of the complex internal resistance is introduced 
m treating the amplification toe ‘tubs: This. quantity is 
defined by 1/(1/Cgw)], where 7, is the internal resistance, 
the amplification factor is generalised. 

- Condition for the Vanishing of Incoming Signal.—The conditied for 
the vanishing of the incoming'signal has been worked out. For the case 
van der Bijl’s relation. 

Tt is also seen that the condition is not satisfied by the’ values of plate 


597, of the Sajal Electron E. Hulburt 
wa G, Breit. (Phys, Rev. 16. pp. 408-419, Nov., 1920.)—Definition 
of Detecting Efficiency —As a ‘definition of the detecting efficiency lim 
ut is taken. Here bo is the average change in the rectified component 
of the output plate current and A is the amplitude of the input grid 

tial 

Derivation of Theoretical Formula. —A theoretical formula is derived 
for the detecting efficiency. 

Measurement of Detecting Efficiency. —Measurements of detecting 

and a sensitive yuadvant electrometer. 

, Verification of Theory by Experiment.—By the measurements 

theory has been verified qualitatively. An attempt to verify the 
Sibert quantitatively showed the necessity of taking into account the 

‘capacities between the-tube elements, 
Application to Armstrong's Tuned Plate Circuit —The drop 
VOL. XxIv.—a.— 1921. 
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bent into spirals, of, 10mm. diam. and about.7 mm, long, each: 
, having about 2} turns. The spiral resonators thus made 
‘up in cotton so that each was in the centre of a little cotton ball 
balls were then introduced into a cardboard cylinder with 
about 25cm,, the balls being. arranged at random, One such 
300. left-handed spirals, another 200 similar,ones, and a third 
right-handed spirals, An oscillator provided with a cylindrical-parabolic 
reflector was used to send electromagnetic waves throagh one or other 
of the tubes, and the transmitted radiation was received oni:a- single 
straight, resonator. provided with a thermo-element. This resonator was 
about an axis coincident with that direction. | ny 
Results.—The results obtained with the apparatus are illustrated: 
a number of interesting curves, They: show that a 
grating consisting of the left-handed spirals described rotates the plane 
of polarisation of electromagnetic waves passing through it to the left 
(looking in, the direction of the beam), according! as the wave- 
)} of the waves is greater or less than that (Ap) corresponding to 
frequency of the spiral resonators. A system of right-handed 
converse manner, If A difiers very little.from 
val to Ag, the resulting oscillation is elliptically polarised,.and 
between the major axis of the ellipse and the oscillation plane 
incident beam. certainly increases when.A passes the value),Ag: 
resonator system exhibits selective absorption, and the absorption 
maximum corresponds to a wave-length a little, but only a very little, 
persion 


When AG can be neglected with respect to A®, ¢ is inversely proportional 
to the sijuare of the wave-length of the incident radiation, as in’ Biot’s 
optical law: The rotation is directly proportional ‘to the ‘number of 
spiral resonators in the path of the beam, that-is, to the active thickness 


519. ‘Variation with Temperature of the 
phide. P. Vaillant. (Comptes Rendus, 171. pp. 1880-1383, Dec 27, 1920.) 
~The conductance of a thin layer of CaS increases rapidly with tempera- 
ture to a well-defined maximum, and’then falls to vanishing point. “The 
conductance-temperature gradient and max. conductance increase with 
the rapidity of temperature-increase. If cooled before reaching the maxi- 
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Rotation of the. Plane of Polarisation of Electromagnetic. Waves. 
K. F, Lindman... (Ann. d. Physik, 63. 7. pp.. 621-44, Dec...1, 1020.)— 
Experimental Method.—-A description is, given of the experimental investi- { 
gation of the rotation of the plane of polarisation of electromagnetic S 
waves by an isotropic system of spiral-shaped resonators. These resonators 
were made from copper wire 9cm. long and 1-2mm. diam.,and: were 
, 4 4 
21 
theory of light. For values of A not in close agreement with. Ag the angle 
of rotation ¢ follows the law ¢ = kof (A? AB), where fo is a ‘constant. 
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Suggesting .a close’ connection with ‘phosphorescence. Quantitative 
results are obtainable by studying separately the instantaneous increase 
conductance ¢, and its rate of variation with time. Experimental 
résults are tabulated; and where T is the temperature (°C.) and # the 
time, the two sets of observations are vety approximately répresented 
by the curves = and c where Ty = 15-1 and 
5 = 0-00130(T — To). These are combined in a sample set of observations 
into the rélation c = where cg, To, anid B are constants 


having ‘the values ¢y = 8°33, = 100, Ty’ = 15+1, 6 = 0-130. In 
GW. ve T. 


520. of of G. Reboul. 
(Comptes Rendus, 171. pp. 1052-1055, Nov. 29, 1920.)—A photographic 
plate is placed in a closed box, through the cover of which two electrodes 
insulated with ebonite are passed ; upon the plate is placed ‘a sheet of 
paper, and the electrodes, having a difference of potential of 1000 volts, 
paper. After an exposure varying from 24 to 48 hours it 

found, on developing, that the fibres of ‘the paper are reproduced on 
the negative and the lines of equipotential are also roughly shown. The 
—— obtained depends upon the kind of paper used, those papers 
a grain giving a granular impression which makes the equipotential 
ph rt The effect is not due to the action of a shunt current 


action, nor to the presence area gre ote for the suppression of 


is necessary that the body shall be a conductor, but it may be only feebly 
conducting ; a metallic layer when used in place of the paper fails to 
produce the result. It appears that the physical constitution of the paper 
plays an important part; in general the effect is more marked with 
papers of coarse grain or fibre than with those of fine grain ; with glazed 
paper the effect disappears, except in the neighbourhood of the electrodes. 
If the heterogeneity’ of the paper is increased by making superficial 
incisions upon it, the impressions are most marked in the neighbourhood 
of the incisions. Experiments are described which tend to prove that the 
condition of the surface of paper afiects the results obtained. The same 
experiments may be made with other sith sondiactom, such as celluloid, 
wood, glass, mica, quartz, etc. anes be 
" 521. Specific Inductive Capacity (Dielectric Constant) of Water, M. 
Sauzin. (Comptes Rendus, 171. pp. 164-167, July 19, 1920.)—Gutton 
and Touly’s 3-electrode valve short-wave generator [Abs. 476 (1919)] was 
employed by the author for measuring the specific inductive capacity 
(dielectric constant) of water. The circuit was formed of a pair of parallel 
copper wires.1-5mm.in diam. and 8 cm. apart, bridged at. each end. The 
bridge distant from the generator contained an iron-constantan couple of 
0:5-mm., wire, with a galvanometer’ connected. across. it, while the near 
bridge, containing a 0-004-mfd. condenser, was placed parallel to a side of 
the. generating circuit. This capacity sufficed for the complete transmis- 
sion. of the waves. employed, namely, between 444 cm. and. 242 cm., 
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upon the emulsion forming the sensitive layer of the plate, for if the 
sheet of paper is removed the photographic impression is localised in the 
ne Ciecltrodes Make 26 CONGUCT 19 
of the sheet is increased the impression on the plate is very marked. It 
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prevented short-circuiting of the thermoelectric couple: For non-resonant 
wave-lengths the galvanometer remained ‘practically undisturbed, but in 
resonance it was delicate enough to determitie the wave-lengths to within 
about a millimetre. Adjustment was effected by making the terminals 
of the distant bridge in the form of brass tubes sliding on the parallel 
wires, When tuned to ‘resonance the sensitiveness was stich that the 
approach of a sheet of paper to the circuit produced a visible effect. “A 
portion of the circuit most remote from the generator was then enclosed 
within a box of paraffined wood, 15cm! in depth and in breadth; shown 
to be sufficient by the null effect of approaching a sheet of metal to the 
outside of the box. To avoid the setting up of a supplementary system 
of stationary waves by reflection at the entry point of the circuit into 
the water, this was arranged to take place at a nodé,’ At this point''a 
third bridge containing a second condenser of the same capacity as before 
was thrown across, the point being determined by its being a maximum 
point of oscillation intensity for the then length of waves in the circuit, 
which fixed it within a millimetre. The dielectric constant K was then 
the quotient of the resonance wave-length of propagation in aif by that 
in water. A comparison of the intensities gf oscillation for the two 
wave-lengths gave the coefficient of damping due to the conduction of 
the. water. But ‘the damping was too small to serve for 

the conductivity with any exactness. With waves of from two and a half 
to four and a half metres in air, the damping coefficient ranged from 
about 0-003 to 0-004, in the case of distilled water, with a value K = 73 
as the mean of several determinations. ‘In the case of water from the 
Moselle, drawn from. the conduits in Nancy, the damping coefficient was 
0-007; giving K = 75. The author accounts for the smallness of these 
numbers, as compared with the usually accepted value of 80, as ‘being 
partly due to the great precision of the method employed, and also in 
part to the weakness of the fields possible to this method. For there 
appears reason to suppose that K is not independent of the field intensity, 
and the’ author points out that this question.may be further in 


522, Caloulation of the Self- and Mutual Inductance of Coils. GW. oO. 
Howe. (Radio Rev. 1. pp. 763-768, Dec., 1920.)—-Esau has published 
various papers dealing with the calculation of the inductance of-coils of 
various types [Abs. 434:and 743 (1920)j.. In the present paper tables 
are given of the values of the various coefficients appearing in Esau’s 
formula;'so that reference to the original papers is not required for 
numerical calculations. The cases dealt with are: (1) Single-layer coil 
coils: of circular ar A. 


eth 
523: Further. the Effect on: 
P. W. Bridgman. (Nat. Acad. Sci;, Proc. 6. pp. 505-508, Sept., 1920.) 
—In a previous investigation data for the effect of pressures upto 12,000 
kg./cm.2.on the resistance of 22 metals were given. It has now been 
possible to extend the results to 18 more elements, and 6 alloys. Modified 
Method.—The. extension has been made possible by two changes in the 
technique.In the first place, by a change in the method of leading 
electrical connections into the pressure chamber it has been possible to 
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bridge by a potentiometer method. This’ makes it possible to measure 
accurately specimens whose total resistance is very low, and rémoves 
the restriction that the specimen must be in the form of a fine wire.” In 
the. second place, by a modification in the design of the apparatus it has 
been possible to extend the temperature range considerably. The results 
now cover a range from, atmospheric to 12,000 kg. pressure, and an 
extreme temperature range from 0° to 275°C: ‘in selecting the sub- 
stances to be measured over this increased range, particular attention 
has been paid to liquid metals. Previously the effect of pressure on both 
liquid and solid state was not known for a single metal, and the absence 
ef crystalline structure in the liquid state introduces no complications. 
_. Three New Elements showing a Positive Pressute Coefficient of Resis- 
tance.—Six elements have now been investigated in the liquid and ‘solid 
states. Some of the more unusual elements were tested; resulting in the 
discovery of three more ‘elements, Li, Ca, and Sr, which have a positive 
pressure coefficient of resistance; bismuth and antimony were the only 
ones known previously. A namiber of commercial alloys are also included. 
Results,—The results are tabulated and discussed. The substances 
with negative pressure coefficients are Na, K, Mg; Hg;Ga, Ti, Zn, As, 
W, La, Nd, Si, and black P. Sodium and potassium are the first alkali 
metals whose pressure coefficients have been measured, the results being 
larger than for any other metals as yet investigated. The pressute 
coefiicient of these metals decreases greatly with increasing pressure and 
increases with increasing temperature, and the temperature coefficient 
decreases with increasing pressure. Liquid Biis found to be negative and 
normal, although that of the solid is positive and abnormal]. This points 
tothe importance of crystalline structure in determining the variations 
of resistance. On the other hand, Liis abnormal in being positive in both 
liquid and solid states: Itseems to be universally true that the tempera- 
ture coefficient of the liquid is less than that of the solid; and the change 
of resistance on melting is in the direction of the change of volume.: It is 
probable,;because of the peculiar nature of the atomic structure of lithium 
ahd the fact that its pressure’ coefficient of resistance is positive, that 
the picture of the mechanism of electrical conduction given by Wien and 
n as a space-lattice of electrons sliding in the channels of a Space- 
dattice of atoms may have much of truth for this particular element. 
The new evidence does not necessitate a ‘modification of the 
standpoint that for most elements the most important single factor in 
néy Currents ; Non-dependence of Capacity upon the Frequency. FP. C, 
wenn (Phys. Rev. 16. pp. 540-557, Dec., 1920. Paper read before 
the ‘Am. Phys. Soc., Novi, 1919.)}—By careful experiments on the free 
oscillations of a Lecher system as the capacity of the ‘end’ condensers. is 
chariged by increasing the elastic coupling it was found that the capacity 
of an air condenser is independent of the frequency of‘oscillation. 
»*\ Rayleigh’s equation for the effective stiffness (elastance) of a circuit 
due to the mutual elastic reactions between two circuits; each containing 
inductance, capacity and resistance, was verified.'' Use is made of this 
‘two reacting circuits 
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was investigated for a nuttibet of ditferchit metals, and 
Corielusion is drawn’ that at the surface of metals two different feebly 


film of iodine gives a marked rectification. The resistance io is 
than 10°. [See Abs. 1323 


526. Resistances with Temperature Pap 
H, Busch. (Phys. Zeits. 21.'pp. 632-634, Nov. 1 and 16, 1920. Pap 
read before the 86. Naturforscher Versamml., Natiheim, Sept., 1920.)- 
This paper gives a theoretical discussion of the behaviour of. iron-wire 
Pas a in an atmosphere of hydrogen. As the voltage is increased 
curtent through the wire increases at first gradually, then decreases 
_ slightly and remains almost constant for a considerable increase of the 
applied voltage, after which it increases again more gradually, 
curves, for different pressures of hydrogen are given. These are seen to 
be all of the same nature, and pom very well with the curve one 


‘527, Weston Cell containing J. Obata, (Phys. 
Math. Soc. Japan, Proc. 2 pp. 232-236, i 1920.) — It bas. been 

ted ales ,o8. BY by F. E, Smith that the constancy of a Weston 

better secured if the electrolyte is made acid. The author 

prepared. several. cells containing electrolyte acidified to vario 
strengths and studied their properties, The e.m,f, decreases line 

the acidity increases, the acidity-electromotive relation being found 
re be Ae = 85-5.%, where Ae is the, decrease in voltage expressed in 
10-5 volt, amd # the acidity of the electrolyte expressed in terms of 
normal acidity, Smith observed that when the solution of cadmium 
sulphate is made up from normal acid saturated with cadmium s 
phate the ¢.m.f. is diminished by 0-000 65 volt. The author’s results. are 
in exact agreement. ‘After the acid cells have attained. their normal 
value they are found to be extremely constant. The temperature 
coefficient of ‘a cell containing 0-76 N-acid is greater than that of ‘the 
non-acid cell by 11 per cent, 


528. Copper Standard Cell. 3. Obata. (Phys. Math. Soc., Japan, 
Proc; 2.:pp. 223-229, Nov., 1920.)--Standard cells were made with mer- 
cury as the anode, copper amalgam as kathode, copper sulphate solution 
as ‘electrolyte; and mercurous sulphate as depolariser...The mean 
of cells was.found to be 0+3497,9 int: volt: The reproducibility 
appears to be good, but there is a tendency for the'e.m.f. to fall with time. 
The -temperature-e:m-f. relation was. = Ego — 0-000 

i> Now:Kindiof Resistance of Higher Ohenic.. Value. @houpy-end 
Ewest.: «(Zeits.techn. Physik, 1, 8 pp. 167~169, 1920.)+-This-resis- 
tance. consists of specially arranged layers of graphite on an insulating 
support: (Ini order to shield the resistance from injury: it is-enclosed in a 
VOL. XXIV.—a.-—1921. VE 


228 
Moisture between 4 
703, Dec: 1 and 
conducting layers exist, an inher one which is concerned with micfo- 
phonit phenomeria, and an outer one to which is due the ¢.m.f. of the 
V 
24 
21 


224 ory SCIBNCE, ABSTRACTS; 


giass.bulb which is filled with rarefied; hydrogen in order.to.cut out the 
effect of heat. Three diagrams of model resistances are given. The 
method. has been tested for resistances.of 3:6 x 108 ohms, 14x 1 
ohms and 33 x 10° ohms. After cooling, these resistances are. tested 
with smaller currents and it is found that they return to their normal 
values. A table of temperature coefficients is given for temperatures 
20° to 45° and 45° to 70°. . The resistances were ino tasted. with alternating 
current,; they showed no measurable shift of phase. ae eS 


530. Simple Gold-Leaf Electroscope.. E, A. Owen. (Réntgen Soc. J. 
ta pp. 149-150, Oct., 1920.)—A description is given of a robust ress 
electroscope adaptable for a, 8, y, or X-ray measurements, An interesting 


thod ‘of insula leaf f 


Portable Electric Magnetometey. N. Watanabe. (Phys. Math. 
Soc. Japan, Proc. 2. pp. 210-223, Nov., 1920.)—A description is given of 
an instrument by means of which the horizontal intensity may be deter- 
mined from observations of the deflection caused by a current in a coil 
of known constant. The current is produced by a dry battery and is 
measured by a potentiometer method using a standard cell, delicate 
galvanometer, and standard résistance; the current employed was 1 
milliamps. The form of coil adopted was a double Helmholtz coil of 
diam. 13-2 cm., containing 14 layers each of 13 windings on @, cast 
date magnetometer with mirror and a needle 3 mm. Jong. The condu 
leading from the coils are coaxial, to do away with their magnetic . 
effect. The two coils are in series, but by means of a commutator may be 
put in opposition ; another commutator reverses the field at the centre. 
A series of observations, in which the sine method is used, was carried 
out at the Hydrographic Office, and gave a value of H about 20y higher 
than that obtained by the Gauss-Lamont method. The instrument is 

with another mirror, at right angles to the first, by means of 
which declination may be determined. A standard Helmholtz coil with 
one winding was made, and details are given of its dimensions, properties, 
and constants. Using the standard coil in a comparative test, the elec- 
trical constant of the portable coil is found to be about 24-7 c.gs. per 
ampere, the exact value being given in terms of the Nemes y 
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“532. Quantum Theory and the Magneton ; Magneto. Numbers. for NO 
and 0. W. Pauli, Jr. (Phys. Zeits: 21. pp..615-617, Nov...1 and 16, 
1920. Paper read before the 86. Naturforscher Versamml., Nauheim, 
= 1920.)—The first part of this paper discusses the Bohr and: the 

Weiss magneton, the latter having a value about one-fifth that of the 
former, The.author is inclined to regard the Weiss magneton:as having 
no teality. The second section deals with’ Langevin’s formula, and the 
third with molecules and heat rotation. Magneton numbers are calcu- 
lated for: NO. and for O, and show close agreement with observed ‘values. 
It is concluded that oxygen has a bi-quantic and NO a uni-quantic magneti¢ 
moment perpendicular to the axis of figure. : It is: thus probable that the 
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oxygen molecule two oxygen atoms are so artanged that their monients’ 
do not compensate one another, but add together: | It t also probable 

Method. iA. Piccard and A. Dévaud. ) (Arch. des Sciences; 2. pp. 456— 
485, .Nov.—Dec., .1920.)--The paper contains an introduction’and’ three 
chapters. In. the introduction, previously found values of the 
bility of water are given from Quincke’s, namely — 0+8 x 107%, to those 
per thousand. 

 Method.—The first chapter deals with the experimental’ method which 
is that-of the measurement of the ascent of a water-column in a’ strong 
magnetic field. The authors seek to attain an accuracy of 0-6 per 1000. 
In measuring the magnetic field intensity; which is of the order 24,700 
c.g.8., the following principle is employed: the field H is measured by an 
electrodynamical method which gives H in the form a= 4; it is next 
measured by an induction method for which H = bs; from the ‘two 
H = +/(@d), an expression which: is independent of the current #. ‘\The 
* means of a Piccard tube [Abs. 1, 518, 519 (1913). | 
errors and corrections ; in the last chapter the final result is calculated, 
namely — 0-71992 x 10~* for the coefficient of magnetisation at 20° C., 


S34, of Gases, and the M _ an: Nii 
Oxide.» E. Bauer and A. Piccard. ‘(J. de 
pp. 97-122, Oct., 1920.)—The gases dealt with were the two parainagnetic 
gases, oxygen and nitric oxide. The principle of the method was to 
measure, in turn, the change of level of water in a tube when subjected 
under test. ‘ Hydrogen is so feebly diamagnetic that its magnetisa 
is negligible, and the’ change of level in this gas is due simply’ ‘to the 
repulsion of the water by the field. In a magnetic gas, the change of level 
measures the repulsion of the water added to the attraction of the gas. 
Two methods of measuring were employed : ‘in the second, ani O-tube 
was substituted for a U-tube; this enabled the experiment to be con- 
tiriued for a long time without changing the water. The fact thus emerged 
that the sslation of gap in the water causes an error, the 

and for’ nitric’ oxide (48-7 4: ‘The numbers of magnetons, 
calculated ‘by ‘the ‘method, ‘were “7-08 and ‘9/20 for Oy and NO 


respectively. 
of the moment of inertia of the oxygen molecule, leads to the conclusion 
that Reiche’s theory of magnetism, founded on Planck’s second hypothesis 
of quanta,appears ‘to’ be in ‘poor agreement’ with the results of Kamer- 
f 


and’ O/ Rogniey. (Phys. Rev. 16. pp. 
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of Magnetisation of Crystal on Intensity of X-ray Reflection ; Theory.— 
The intensity of reflection of X-rays-from a crystal depends ‘upon the 
arrangement of the atoms within: the crystal and upon the atrangément 
of the electrons within the atom. If the ultimate magnetic particle is 
a gcoup of, atoms, such as the chemical molecule, magnetisation of the 
crystal will change the! orientation of. the group: atid -hence change’ the 
positions of the. individual atoms. If the ultimate’ magnetic particle is 
the atom, magnetisation will change the orientation of the atom and thus 
alter the arrangement of the electrons. In either case magnetisation’ of 
of X-rays reflected from its surface. 

_ Effect, of. Magnetisation of Crystal on Intensity of X-ray Reflection ; 
Experiment—Such an effect was sought for by reflecting X-rays from @ 
crystal.of magnetite and measuring the intensity of the reflected beam 
by a sensitive balance method: The test was made on’ the first four 
orders of..reflection from the natural (111) face when the crystal was 
magnetised perpendicular to its reflecting surface and on ‘the third order 
when magnetised parallel with this surface. On magnetising the crystal 
to 1/3 of saturation and on demagnetisation, no change im intensity of 
been detected. 

Molecule as Ultimate Magnetic. Particle. of the 

to, magnetisation by 1/300th of their distance apart would have pro» 
iuced, a detectable effect., This experiment therefore affords a strong 
confirmation of the conclusion ‘reached ‘by K. T.'Compton E. A. 
Trousdale that the elementary magnet is not a group of atoms ses Abs. 
Motion of 1 Elementary Magnet in Strong. Magnetic Field. volt acinleiailh 
is presented which shows. that when saturation oceurs the elementary 
of magnetisation, 

Alom as Ultimate Magnetic to the validity.of this 
conclusion, it. is not. found. possible to explain the negative result of the 
experiment if the atom as,a whole acts as the elementary magnet. Contain 
other explanations are also.discussed and found. msatisfactory. 

_dlectron or Positive Nucleus as Ultimate Magnetic Particle-Either al 
thesé .coaceptions. is..in..accord with the result.of the experiment, but 


"536. The Kinetic ‘Theory of ; 
Weaver, (Phys.Rev. 16. pp, 438-448, Naya, 1920.)—Magnetic 
Susceptibility of Gases.—The; results of.a,;previous paper by. Honda and 

[Abs. 85 (1919)j ate, considered, certain important errors noted, 
and some aspects of the assumptions further examined and. developed, 
Ls Susceptibility is not the same.whether or not the gyroscopic nutation 
of the molecules. persists, and the apparent agreement with, Langevin’s 
result is shown to bein error. A,gasis shown to, be diamagnetic or para- 
magastic, on, this theory,, -according..as, the mutation. does. or not 
The xeguit holds, at, least without. further investigation, only 

r smooth spherical molecules rather than as stated. A discussion is 
Given, of the; effect apni on gyroscopic motion of thisstype. 
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537. Thermal Variation of Magnetisation of A Sulphates 
and the Magneton. P. Théodoridés. (Comptes Rendus, 171. pp. 715- 
717, Oct, 18, 1920.)—Observations were made on the substances MnSO,, 
CoSOy, and Fee(SO¢)s, powders of these salts being tested, by.the method 
of attraction in a non-uniform field, at various temperatures produced 
by an electrie furnace.. Results are given for the Curie constant, thetritical 
temperature, the molecular field constant, and the humber of tmagnetons. 
The respective numbers of the latter in the above sulphates are 29, 25, 


_538.. Thermal Variation ofthe Conficiont of Magnaiation of Cloide 
and an Oxide in the Solid State, and the Magneton Theory, P. Théodoridés. 
(Comptes Rendus, 171. pp. 948-960, Nov. 16, 1920.)—The methods pre- 
viously employed are now applied to manganous, cobalt and nickel chlorides 
and to manganous oxide. For. cobalt and nickel chlorides, the results 
obtained ‘for the thermal, variation of the coefficient of magnetisation 
are in conformity with the magneton theory. On the:other hand, the 
numbers obtained for m, the number of, magnetons, in the case of man- 
ganese chloride and oxide are fractional, although the differences between 
the magnetic moments are very near to one magneton... Contrary to 
what was found with the sulphates [see preceding Abs.], the constant of 
the, molecular field is positive for all the above chlorides, the sign of*this 
constant apparently depending on the nature of the union of the com- 
pouad aad net at all on its action. . Thus with the chlorides the existence 


« (Indian Assoc. for Cultivation of Science, Proc. 6. band 2.pp. 87> 
94, .1920.)—Braunite is a natural ore of manganese which occurs in great 
abundance in |various parts of the country, and which is invariably slightly 
IMagnetic,..Two specimens from Kacharwahi.and' Kandri were ground 
inte spheres of respective densities 4-8 and 4-22: The average intensity 
of magnetisation was calculated from the pull experienced by the specimen 
inthe, non-uniform, field; of a-powerful electromagnet. The max: field 
used was about 4000 gauss and the susceptibility was 0<4 x/10-% The 
specimens have a magnetic axis of symmetry with a perpendicular plane 
in which the susceptibility is independent of orientation. Along the axis 
of; symmetry the susceptibility is a and in \the: plane “itis a 
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540. ‘Rete-of Chemeicill Action in: the Crystalline State)’ N. Hin- 
aiid Botan: (Phil. Mag. 40. pp. 569-578, Nov., 1920.)— 
Investigations have been made of the course followed by the decom posi- 
tion, at temperatures below their melting-points, of potassium per- 
ahanganate, solid solutions of potassium permanganate and perchlorate, 
ammonium dichromate, and tetranitroaniline. Crystals of different sizes 
were employed, and the feactions were’ followed by measuring the Volume 
or the pressure of the gaseous products. : 

The reaction appears to'be confined to those molecules of the ctystal- 
line compound which are in the neighbourhood of the surface, the change 
being greatly accelerated where progressive disintegration of the crystal 
the rate of reaction. 

that the 40: the:iaterior tre ander if 
cots Sted: owing either to the fact that these molecules are bound by 
valency all sides or to the pressure. 


4 


Kinelo-Electromagnetic Theory of Crystals. J. Beckenkamp. 
(Physik. u. Med. Ges. Wirzburg, Verh. 5. pp. 185-163, 1918. Chem. 
Zentrbl. 1919. i. p. 273).—This is an extension of Bohr’s theory on 
general electromagnetic arguments, differing also as to the valency 
eonception. The four nuclei of the helium atom occupy the corners of 
a tetrahedron (by reason of repulsion), each face of which contains the 
path ,»f an electron ; the four normals constitute magnetic axes formi 
am astatic system; the atom hence shows no external field and’ 


Cu, Ag, Au, Pb, Al form monatomic molecules; carbon has diatomic 
molecules, As, Bi, Sb, W tetratomic molecules. 


“43 


R. Gross. (Jahrb. d. Radioakt. 15. pp. 270-292, Nov. 28, 1918.)— 
By “ Sammelkristallisation "’ the author understands the apparent 


V 
1S 
electrically neutral. The lines connecting the centres of gravity of 
atoms united. by valencies form polar electric axes. In all regular 
crystals the chemical molecules are arranged in a fourfold cube lattice, 
consisting of four interlocked cube lattices, in each of which the electric 
axes are directed towards similar tetrahedron normals. The metals 
growth of large crystals at the expense of small crystals in contact 
with them or in the same solution or vapour, without there arising 
any modifications, a kind of isothermal distillation. The assump- 
tion that crystal growth leads to the production of forms, for which 
the specific surface energy is a minimum, presupposes that this 
energy of a crystal face is independent of the area of the face and 
of the concentration of a solution; this is untenable. With J. Stark 
the author replaces this surface energy by a complicated action of the 
: “molecular field,” after Grandjean and P. Weiss. The first example 
. dealt with is the formation of tungsten crystals in the filaments of ar 
4 lamps by the Pintsch process. The particles of fine powder are further <<" 
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reduced in size by grinding, and then mixed-with a) binder*and 1 or 
2 per cent. of thoria (this addition being merely a matter of experience) ; 


ctystallistion (Debye and Lave) A similar crystallisation ‘takes place 
metals Fe), in silver sols,“ in 


543 of Crystal by Rinigen Rays 
R. Gross. d. Radioakt: 15. pp. 305-329; May, 


Theory. H. Teudt. (Zeits. anorg. Chem. 106. pp. 189-208, May 20, 
1919.)+-The” author accepts the nucleus of Rutherford and Stark, and 

-anm inner sphere of electrons firmly. ‘held by .the nucleus 


Estimation of the Size and Structure of Colloidal Particles: by 
Ronigen Rays. P. Scherrer. (Ges.’ Wiss. Géttingen, Nachr) pp.’ 96- 
100, ‘Sept.’ 26, 1918. Chem. Zentrbl. pp.-822-323, 1919,)—In the 


, small spiral of ‘tungsten wire, heated to about 2200°, atthe ‘rate of A 
«06cm. per sec. The particles then crystallise, much below the me!ting- 
in solution and in vapours. Small particles are more soluble than large : 
and of the calculations based upon them. The last-mentioned method 
in particular shows that amorphous substances are really crystalline; 
there are probably only liquids and solids, differing in viscosity! H: B. : 
and the other imert ggsés have only inner electrons, Inthe other 4 
se elements the electrons are of both kinds; in elements of variable 
valency some electrons become ‘retained in the inner sphere. The 
valency’ electrons of metals are mote mobile than those of. metalloids. , 
As we pass from left to right in a ‘horizontal series; the number of 
positive charges increases, whilst the number of electrons remains : 
constant; their rotational velocity increasing; hence the metalloid i 
character increases in ‘that direction. As all the elements of the 
3rd, 5th, 7th series are metallic, it is suggested that in their case the 
inner sphere consists of an odd number of rings of electrons, the central 
ring ‘being equatorial and intercepting the lines of force which in series | 
2, 4, 6, would bind ‘the valency electrons more firmly. With increasing 3 
numbers of electrons the valency-binding becomes weaker and the 
metallic character more pronounced. H: B. 
Debye and the author (Abs. 1130 (1916)} the single colloid particle may 
or may not have-a crystalline structure. In the former case the position i 
| of the interference bands would not depend upon the size of the particles, . 
but*the breadth of the bands would depend upon the size. Inthe 
absence of crystalline structure there would be no distinct bands but : 
_ @nily maxima and minima in the region of the incident trays, and the 
) interpretation becomes more difficult. In gold and silver colloids the : 
author ‘finds’ crystalline particles fitting into the space-lattice of 4 
VOL. XxIv.—a.—1921. Age! HUM 


macroscopic gold particles; even the smallest particles seem to indicate 
the ultra-microscope or osmotic measuréments. In the aged gels of 
silica, and stannic acid, previously observed, crystallisation is proceeding. 
Typical organic colloids (albumen, casein, gelatin, cellulose, starch), seent 


be Theory of Electrolytic Tons. x. 
 Mudti+Stage Electrolytes. R. Lorenz. (Zeits, anarg:;Chem. 106. pp. 49— 
76, April 24, 1919.)-—An attempt to develop a general theory of elec- 
trolytic dissociation starting from Planck’s conductivity equations. - Alb 
figures are referred to molar quantities, and the terms of normal 
solutions. and, equivalent conductivity are avoided as misleading. In 
a-single-stage dissociation the dissociation takes place only aceording ta 
one: formula; though ‘there may ‘be more than. two:ions. Only in: this 
single-stage dissociation will the molecular conductivity quotient pjp@- 
be identical with the degree of dissociation which is. simply the ratio 
of the dissociated to the original number of molecules: In multi-stage 
dissociation this quotient bears no direct relation to the degree of dis- 
OC 

berg and G. Witzel.. (Zeits, Elektrochem. 25. pp. 200-212, July 1), 
1919.)—-When weburn in a bomb calorimeter a weighed mass of metallic 
magnesium in oxygen in the presence of some MgO, the new oxide formed. 
will fuse or not, according to. the proportion of the MgO already present., 
By increasing this..proportion until fusion just fails to be attained, we 
can estimate the mean specific heat of magnesium oxide up to its melting- 
point. Instead of adding only MgO we may use mixtures of this oxide 
with finely-divided platinum.and iridium, melting-points ,1755° and 2390°, 
and then estimate the specific heat up:to'the respective melting-point. The 


found. for the true: molecular: heats ate: MgO,, at 415°. 
at 1683°. 14 to.16 ; CaO, at 550° 11°6, at 19608 12 to ot 290° 
10°8) at 1308° 28 to 30 cals. som 


548. Atomic-Weight Delerminations.: Thorium-Lead and Scandium. 
Hinigschmid. (Zeits, Elektrochem. 26,.pp. 91-97, April 1,. 1919.) 
the:retios 2 Ag ‘and PbCle»2AgCh the author 
found Pbm from thorite 207°91 (in two experiments), the highest value. 
ever found for Pb, Other ores gave slightly smaller values.» The author 
concludes. that, there is ptobably.a, lead isotope 208-1.and that ThD, 
is not: stable, but has.a very'long life. As regards. scandium, different. 


experimenters all using the sulphate method differ sufficiently: ng 44/0 


V 
authors find the determination of the critical proportions difficult ;. the 
. fused mass may form a smooth cake or be lumpy or a sandy powder. 
The upper limits of:specific heats (at temperatures up to 3000° abs.) thus 
| éstimated may be correct within 10) or and the figures. agree with 
2 author takes the bromide prepared by heating the oxide in a quartz tube, 
J with bromine and carbon and subliming the bromide for purification, at wr 
d 1000° ; the. bromide does not melt then, but attacks the quartz slightly, 
VOL. XXIV.—a.— 1921. K 


even.idetecting thei! The mean of 16 
minations!is.Sc = 45-099 + 0-014, so that the at. 
should be raised to 45-1. besoticom 


Triatomic Nitrogen Ny. M. (Zeits. 

pp.’ 207-300, Sept. 1; considera to 

that. the active nitrogen of Strutt and of Koenig ¢onsists partly 

at ordinary temperature, and that Ny prédominates at low 

The reaction velocity of Ng is very high, ‘its heat of formation Wehed very 

small, and it will be impossible to prepare the Ng pure by mérely thermal 

methods.:* On: cooling ‘it reacts’ with N'to form Ne, and‘ on’ 

decomposes into N and N, ;' this latter .Ng must be present in the 

at very low teniperatures,; though in very small quantities. The lum 

escence is explained by the author’s'views on the proportionality cused 

reaction velocity and’ brightness. Constitutionally N, is probably ‘an 
compound, analogies of which should Occur in Cl; Br, I and 


H. B: 


New Periodic ‘Classification of the Elements. M, Chiuivierre: 
(Soc. Chim, Bull. 25. pp. 297-805, July, 1919.) —When the atomic 
are plotted ds abscissee and the principal’ valencies (0, 1, 2, 3, 4) as 
natés; a series of inverted V curves is obtairiéd. The elements of the iron, 
palladium, platinum, didymium groups rise in lees distinct curves into 
regions of higher valencies. The curves show the group character and 
the double ‘periodicity, and the classification may be developed into an 
inorganic evolution theory. H. 

551. Attack of Platinum and Gold by Caustic Alkalies, etc. . L. 
Quennéssén, Chim., Bull. 25. pp, 237-240, 1919.)—Com- 
ments upon the paper by Nicolardot and Chatelot (ibid., 25. p. 4) sh 
on statements published in the Bull. Usines de Guerre as to the use 
alloys. Platinum should not be used in presence of caustic alkali, but 
resists acids better than any alloy (as the figures in the Bull. ‘also prove), 
though alloys (PtAu,.PdAu) may answer in special cases such as con- 


centration of sulphuric acid. For alkali are 
best in laboratories, 


BB2. Constitution’ of jp: (Zeits. 
Elektrochem: 23. pp. 49-65, Feb. 1, 1917.)—Renewed experiments to 
overcome the difficulties of avoiding contamination by catbon when 
working with specinmiens of at least gm. in ctystal furnaces. 
furnace consists of a cylinder of dynamidon (alumina with'a Clay binder) 
packed inside with cryptol; the crucible of dynamidon stands inside a 
magtiesia crucible on magnesia’ Working in indifferent gases was not 
atterhipted because tryptol itself gives off gases. “Curyes are recorded by 
a ‘Wanner pyrometer. Refererices gre made to Treitschke and Tammann 
(Abs. 165’ (1908)] and’ to‘Monniartz' (dissertatidn, Aachen, 1911), Curves 
taken ‘for six alloys between the limits 10 Fe : 10 Cr and ae 10 Cr, 
show thatthe system Fe Cr consists of single eutectic able to form 


7 utectic contains 75 % Cr 
melts at 1320°. “AI! th calf mee 
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en they are easily polished and scratched 
by steel: Boiling, nitric acid |does not:attack its alloys, but sulphuric 
previous workers mentioned, is criticised. 


. 553. Action of Hydrogen.on.Iron and its Compounds at Furnace Tem- 
peratures. ¥F.Schmitz. (Stahl. u. Eisen, 30. pp. 373-381; April 10, and. 
406-413, April 17, dissoclation-of, the. irom, oxides and com 
pounds in the furnace is opposed by the. atmospheric. pressure, but. it 
would be facilitated by the reducing action of hydrogen,. When hydrogen 
is passed over (or blown through) molten iron, the C, Si, S, P, O, As are 
converted into hydrides which dissociate ; 
SiOz even at 700° to silicon hydride. .Ixon salts are 
acid and metal. When iron is glowed in.a gaseous hydride, roma trons 
liberated diffuses into the iron, while the non-metal combines with the 
iron until equilibrium is set up at certain temperatures and pressures, 
when neither cementation or tempering occur. Heated in pure oxygen 
compounds of iron and fused iron are oxidised to be decomposed at higher 
temperatures into lower oxides and gaseous metalloid oxide. A malleable 
iron can be obtained from solid pig by means of H and O as well as from 
being converted into gaseous compounds. Nitrogen has 
no action on the non-metals contained in iron, solid or liquid. ..The 
carbon percentage is supposed to decrease when the iron .is heated in 
nitrogen ; this decrease becomes more and more imperceptible as all 
traces of oxygen are excluded. The experiments made in tubular electric 
furnaces lined with unglazed porcelain are not promising technically, 
since working with hydrogen at 1100° C. would be expensive and, 


Amalgams. Colloidal Gold Amalgam. G. Paal and Steyer 
(iconead Zeits. 23.. pp. 145-148, 1918.)—Hydrosols of gold amalgam can 
be prepared by keeping gold ore in contact with mercury, or by shaking 
the two, by mixing the two hydrosols, or by precipitating. the two metals, 
¢g., by reducing an alkaline solution of the two chlorides by means of 
hydrazine in the presence of the sodium salts. of protalbic and lysalbic 
acids. Two hydrosols, apparently AugHg2 and AugHgs, were obtained ; 
evaporated to dryness they gave black or greenish black. masses, redis- 
soluble in water; in a hydrogen atmosphere they kept for months, yet they 

brownish, probably because air had gained access. , Il. (/bid. 25. 
pp. 21-26, July, 1919.)—Keeping the constituents at rest during the 
sol preparation in sealed vessels, the authors obtained a sol of bronze- 


555. Theory of. the Carbon. Gasification. Phicest... Wa. Ostwald. 
Pres 43. pp. 229-231, April 29, 1919.)—When carbon is gasified 


eig 
place which may be summed up in three equations:; (1) C.+ Os = COz 
+ 97-6 cals.; (2) C+ 2H,0 = COz + 2H — 18-8; (3) C+ COr= 
2CO — 38-8, "When these reactions take place in the. proportions a, b,.¢, 


+ +.97-6e — 18: — 38-8. The presence of CH, 


| 
tint, of composition AuHgy.g,, and .a gel AuHgp.9. Other colour changes 
| and peculiarities are mentioned. H. B. 


volumetri¢ characteristics of combustion ‘under varyihg working ‘condi 
$56. Alen E. H. Buchner. 
(Chen. Weekblad. 16. pp. 521-527, April 19, 1919.)—Methane has a 
symmetrical tetrahedral structure. When carbon atoms are linkeP by a 
double bond, the four electrons ‘have a larger orbit than the two electrons 
of single bonds, and the carbon atoms are further apart. Geémetrical 
isomerism can be explained. The considerations are in accord «with 
Kekulé’s benzene hexagon in a plane, with alternating sitigle and dauble 
A. E. Lacombilé (ibid., 16. pp. 832-834, June 14, 1919. |The develop- 
ment of Buchner’s views offers difficulties. Two electrons revolvingiin a 
_ ‘Plane at right angles to the line joining the nucleisof two carlog atoms 
in single bond would set up also an electromagnetic field which might, be 


tiomorphous 
a closed ring would only be possible lence with even numbers.of carbon 


end Silver, P. A, Guye. (jo Chim. 
Phys. 17. pp. 1771-186, March 31, to the-researches icf 
Moles and of Reiman on ‘the discrepancy between the laws of Avogadroand 
of Mariotte and to his own papers ee 1107 (1919)), the author concludes 
‘that the normal litre of hydrogen bromide weighs 3-64423 gm: ; at pres- 
‘sures -of $ and } atmo. the weights are 2:42197 and 1-20729 gm. . These 
figures ‘would ‘Br = 79-920. ‘If Ag = 107/88 or 107-876, Br would 
‘be 79-916 or 79-913. A discussion of the most recent researches .on Cl, 

Constants. J. J. van Laar. (J. Chim. Phys. 17. 
“228, June 30, 1919.)—-Referring to the purely physical methods uye, 

the author remarks that, in order to correct for deviations 

Mariotte’s law, we should exactly know the value of the coefficients 
jn B= RTb—«a. In many cases we do not ‘know Bo exactly’; .the 
‘Gritical data gives us ¢, and 6,, but we cafinot calculate By from the 
- uncorrected values. When the critical temperature is below800°%abs. 
small, however. Relying mainly upon the recent work'done 

the author develdpe formula for the caloulation of B ahd 

‘the case of H (also combined), He, A; ‘Ne, 0, COs: The disowision 
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and ‘of N is distegarded.' Only two of ‘the three quantities q 
results are plotted by the triangular coordinates of Gibbs: ‘The thangile “a 
is divided into regions of combustion atid gasification, and of r ration. 4 
positive Or negative. reTeE Hence De SGVElal ISOMEIC 


deals particularly with abnormal, associated substances, for which 
simple formula; often applicable, has to be replaced by a complicate 
formula... Saturated vapours of. water,..mercury,, ammonia, ,are,, not 
associated at low..temperatures, but are associated near the critical point 
completely), . The +high temperature favours. dissociation, but the 
small yolume favours. association. N», HF, HCl, HBr are.also 
associated,near the critical point: Calculations verifying the formule 
are made for,a’ great number and compound gases 
atomic weights finally deduced for C, N, Br, S, H, He nw oe ai ng 
Thallium-Tin Alleys. Fuchs. (Leite. 107. 
on 308-312, July 29, 1919).--The equilibrium was, studied by K 
koff ‘and Puschin (sbid., 1902) and by Bornemann (1912). The. 
horizontal covers the range 0 to 73 % thallium ; there is a eutectic point 
at 166°. with 30% Ti, and the cooling curve shows a second arrest. 
Ri Vogel.: (Zeits. ‘anorg: Chem. .107; pp, 265-807, July 29, ,1919.)—That 
‘Mg aid'Cu make Al harder and mechanically stronger was observed by — 
Schirtmeister (Ferrum, p. 26, Nov;, 1916); Wilm (Metallurgie 8. p. 225) 
found that these alloys, cold worked and then reheated, became stronger 
‘§m-the'course of hours and days. The author makes a thermal and micro- 
dimensional The alloy AlgMg,.is brittle, and the Mg contents 
should not exceed 6%, The ternary alloys contain: ternary. mixed 
crystals of the three elements, ternary mixed crystals containing AlgCu, 
the ternary tompound AlgMg,Cu, and binary mixed crystals of AlMg. 
‘These constituents can be distinguished by etching with nitric acid. ._The 
‘binary alloys of Al with Mg and with Cu show secondary arrest 
‘which the author ascribes to an allotropic change of Al connected 
foreign constituents, but not due to theimpurities (Si, Fe) inthe Al; asimilar 
‘arrest point was ‘observed by Gwyer in Al containing Ni and Co;, This 
‘modification ‘would' not. explain the peculiar increase in the strength of 
the cold Al-alloys after’heating to 500°C, Binary metal compounds are | 
frequent; ternary compounds are rare, and occur we Sno 
known are NaKHge2 and NaCdHg. These melt without d 
ion which other ternary compounds like AlgMg,Cu decompose into a 


345, May 9, and pp. 360-366, May 16, 1919, Chem. Zentrbl.” iii. 
pp. 83-86, 1919.)—-The paper deals with the fundamental problems of 
atomic constitution and combinations and hardly admits of abstracti 
The constant. valency of carbon and its want of polarity, previously’: re- 
- garded as typical and most simple, are in reality exceptional. In general 

we have to distinguish between heteropolar valency manifestations’ or 
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elementary gasés): There are gradations in the two classes, and the warit 

email studies. On the oe fe electrons we need no longer regard 
as procbeditif fromthe atoms awhole.: bridks‘oftthe 


or ‘thé fortiation’ of ‘connecting’ bridges’ between "then, without lleavitig 


dischatged; ‘the atom appears to be polar ; there is gradual ‘transition 
Betweeti the two types of-union. Passing to the atom models of’ Bohr; 
Stark, Thomson, arid Rutherford, the author shows ‘that ' electrostatic 


creased to 18, when the atoms are ionised. “Inactive argon has'18'eléctrons 
ini a ‘most stable eondition:’ ‘For the elements ‘of the type ‘of inert gases 
the atratigement 6f the electrons is decisive for the repulsive forees which 
come ints play at the mutual approach of the atonis, i.e:, forthe impene~ 
trability ‘df the ‘surface of the atom. ‘The variability of thé linkage is to 
of the hucléas charge which, ‘together with the unchanged: number: of 
electrons, imparts’ to the atom «a variable total! charge. «The properties 
6f these simple’ model atoms, with ‘central charges within impenetrable 

can’ be calculated)’ Though the-atoms, owing to the integral 

in the total charge, unite im integral proportions, the nature of 
the model does not suggest any forces acting in any spacially-fixed direc- 
fions of structural formule. The combining power of some compounds 
(Werner's complexes) cannot be classed with definite:valen¢ies.’ To: forni 
a tfeutral molecule the + and '¢harges:must ‘bé equal. Nothing pre- 
verits; however, two neutral molecules from combining by the aid of 
the atttactive forces of- their own non-coinciding charges of both signs 
(NHyv HC! «°NH,Cl); On the other hand) the intensity-of the charge, 
é.¢., thé’valenty numiber, implies something novel which former valency: 
thedries could’ not take into consideration, particularly the force which one 
atom éxerts' on another and the wotk necessary to sepatate them. ‘This. 
work defines the frequency of separations, i.¢., the degree of dissociation of 
a compound ; hence the capability of a compound to form ions is depehdent 
upon‘the valency of the atoms concerned. Elements of high charges and 
valencies and of smal} volume (gold has both’ these properties) are par~ 
ticularly adapted to function as nuclei of complex compounds. Amother 
dspect of thése’relations is explained with respect to the hydrogen ‘com~-: 
pounds. | As we proceed from the negative side of the periodic table in 
the’ hydrides ‘from F to Cl ..: O and N;*the acid: character disappears 
miore afid'more, and’ is finally reversed, when the hydrogen is:more firmly. 
bound bythe higher nuclear charge. Hydrogen (sixth group) less 
firmly held’as the atomic volume of the second element increases ; every 
atoni should detach hydrogen from  electrostatically weaker atoms. ‘The 
author further refers to the multiple oxides of some elements and to their 
decomposition, some of which can be calculated when we make definite 
assumptions as‘ to the atomic/radids.. For the complete representation: 


models’ Had to be replaced by dynamic planetary models,:and that the | 
definity of spectrum lines in ‘the latter was only explicable by: accepting 
the quantam relation. The-valency of heteropolar compounds may be 
explained ‘or thé electrostatic theory. The union of atoms occars -in'two 
stagés’;'*an exchange of electrons is followed by the union of the ions. 
The 19 electrons of K are reduced to 18, the 17 electrons of chlorine!aré in- 
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magnetic forces, and’ with the latter 


in Metals, G. (Ges. Wiss, < 


Nachr. Jan. 1918, Chem, Zentrbl, ,1919,..&..pp. 
322.)—-The cold-working of a casting develops in the metal planes in which 
crystallites. can glide. A fluid structure the 


single lattice; or when. the’ plane of contact jis a twin plane. If either of 
these :conditions. be net. fulfilled, 
i.e., Tecrystallisation commences soon as the temperature i 


by 
supposed to behave exceptionally. The increased rate of solution of 
cold-worked iron is ascribed to the formation of twin lameliz. Mechanical 


B.. 
especially the elasticity, is thus attained, Reheating restores the struc- 
ture and properties and favours recrystallisation, which proceeds in steps, : 
when the temperature is raised in steps., This recrystallisation may, be 
explained on the following lines. Two crystals im contact with one another 
cates that the contact of two crystals in.a common plane of symmetry 
does nor disturb the equilibrium; the plane is not formed. by the acci- 
dental meeting of two growing crystals, but is. due to the growth of 
each. In ‘the case of. tin, recrystablisation ‘begins after half, an hour's 
heating at 46°, but the new particles are still small at 150°,, With sing ~ 
large crystals. appear at 75°; their size decreases as the temperature is 
raised to 250°, and increases again on further heating to 360°; the paz- 
ticles have minimum size between 150° and 300°. Aluminium has a similas 
minimum between 300° and. 500°. The auther also shows with respect, 
to rolled copper: and tin, iron,.etc., how the size of the particles depends Vv. 
upon the degree of previous deformation. iis at ods 19 
563. Chemical Effects on Mechanical Work om Metals and their Mixed 
Grystals. G. Tasnmann. (Ges. Wiss. Gottingen, Nachr., pp. 361-361, 
jan, 24, 1918. Chem» Zentrbl. iii. pp. 90-91, 1919.)—-Cold. work: imereases 
the energy content of a metal, because the formation of gliding ‘planes 
and the translation of particles lead to a decomposition and am increase im 
potential energy, and further because processes take place within the 
atoms leading toa similar increase. A cold-worked metal is less noble 
in the hard than im the soft condition. Since; however, surface layers 
are alone affected, a superficially hardened piece, still soft in the interior, 
This is con- 
Au-Ag alloys.are chemically more active than the soft alloys and remain 
active when. they contain more gold than ordimary chemically active 
alloys. Polished metals behave like metals converted into thin. foils. 
That work so much alters the range of chemical activity is ascribed to 
an alteration in the properties of the gold particles: which, once displaced, | 
are held less firmly in the lattice than before, 
Isomeric. Alloys (from Liquid and Solid Solutions). G.'Tam-, 
mann... (Ges. Wises. Gottingen, Nachr. pp. 332-360, Dec. 20, 
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Chem. Zentrbi. iii. pp. 896-90, 1919.)}—When. two metals separate simul 
taneously at a temperature, at which diffusion isi mot possible in mixed 
dittom arises in precipitation from liquid (mot solid) solutions: Binary 
metallic mixtures are, e.g:, formed in galvanic couples, in the electrolysis 
of mixed. sobutions, in precipitation of ome metak upen the others, etc., 
and their analogy to alloys from solid solutions has been little studied, 
One of the factors is the rate of diffusion of the nascent metal... When 


electrolysis of mixed solutions of the sulphates: of Cu and Cd, ‘deposits 
have: been obtained, the potentials of which towards Cd vary!-betweem 
the values 0 and that of Cu. Alloys from 'the»molten metals behave 

differently. Chemical affinity is another factor. The:compounds 


Mann and K.W. Schmidt. (Ges. Wiss Nachr. 296-318, 
Nov. 29, 1918. Chem. Zentrbl. i. pp. 782-784, 1919.)—-The occurrence 


in mixed salt. crystals. differs quantitatively. from: diffusion ‘in ‘metals ; 
im the latter it is more rapid néar the melting-point and is also observed 
at temperatures considerably below the melting-point. In compressed 


yields means of observation. Examples of organic and» inorganic 
sdlts are given. The laws of dilute solutions, cannot be applied to 


solubility:and vapour tension isotherms of sexies of mixed crystals, since 
equilibrium 4s, not reached Mixed crystals 
of the nitrates. of Ag and Na were prepated by very slow cooling of the 
mixtutes.of the molten salts and by cooling solutions of the mixed salts, 
im dqueous alcohol. The former mixed crystals. gave up mach, more 
silver nitrate when. treated with saturated solution of sodium: nitrate 


F 


‘Space Lattice: (Gee. Wiss: Géttingen,: Nechs. 
234, July) 26, 1018. Chem, Zentrbli. 
VOL. XXIV.—a.— 1931, FIRE TOV 


© 
cirdnited, kations of the latter metal are deposited on the former. When 
diffusion is negligible, the original potential is rapidly regained: after 
opening the circuit; with rapid diffusion the recovery is more. gradual, | 
Diffusion can be detected with the aid: of an: electrometer. By the 
CuyOdy, CuCdy, CuySn can be obtained both by deposition. and fusion { 
the compounds €u-Zn, Ag-Zn, Ag-Cd differ in their -proportions, when ; 
prepared by the two methods. . Even in: cases.m which, the two: metals . 
form continuous series of thixed crystals (Ca-Au, Fe-Pt), the precipitate 
is rich ‘in the less noble metal. ‘That the two kinds of:alloys in these | 
¢casesare not identical is shown for’Cug-Sn,' AuwAg, Bo Bu 
565.-Atomic’ Structures: of Non-Metallic.Mixed 
4 
at ef definite reactions limit enables us to distimguish between normal and | 
irregular distribution of. the atoms in the absence) of. abnormal double 
refraction... When water acts on mixed ctystals of 
latter salt is completely extracted when the AgCl proportion sinks below 
@- 625, but: mot when it exceeds 0-76, just as boiling nittic acid does not ' 
extract Ag from AuwAg when the Au exceeds a certain percentage [see 
Abs: 1481 to 1433 (1919)}.. The behaviour of the salts is explained by 


otystalline ‘form of! well-defined ‘mixed crystals does not differ from 
that of theit components. similar directions the 


requirenients signify it! distribu 


“ abnormal.”’ | The normal state is the more stable, because init changes 
produced by diffusion cam) only be transitory: The three regular types 
of space-lattices are those of Frankenheim-Bravais with cube or &point 
lattice ‘(atoms at the 8-corners), the 9-point lattice (one more ‘in the 


exemplifies the penetration of the Jattice (14-point) by an agent. “The 
series of mixed crystals of gold with Cu and Ag do not-indicate. 

tion! of the mixed drystals,: The atoimistic constitution closely con- 
nected with the-different action limits., When copper is or is not dissolved 
out of mixed crystals it is assumed that the different reagents require 


of Hydrogen: in G. Tam- 
mans, (Ges. Wiss, Gottingen; Nachr. pp. 72~78, June 17, 1918. Chem. 
Zentrblu.i: to the limits of action of reagents 
on mixed: crystals of: gold. with ‘Ag and Cu:we should expect: limit to 
the solubility of hydrogen in palladium, and this limit is found:to exist 
im. that temperature) range;within which .a change of position ofthe 
two atoms in -the mixed crystals is no longer perceptible. This limit 
is. found near mol. Pd. The hydrogen atom can’ apparently 
Tension at High Temperature. Solubility of Carbon in Metals.. O. Ruff 
and B. Bergdahl. « (Zeits. anorg. Chem. 106. pp. 76-04, May @, 1919.)—~ 
The detertination ' of vapour) tensions: at high temperatures »is only 
wood), or when the container is gas-tight, so that all gas passing off can 
be measured (Wartenberg). Neither method is available for some 
carbides and oxides and other substances which evaporate without fusing. 
(Zeits.: Elektrochem. 1915, p. 60). He plots the loss of weight from 
the specimen against gradually’ rising temperature.’ That loss icurve 
is first logarithmic, and becomes irregular at the commencement of 
boiling and théen* linear, ‘though the demarcation is difficult. «About 
0-6 gr: of substance is heated in a very small crucible of quartz or graphite, 
which is ‘suspénded “from a spring balance electric furnace 
VOL. XXIV.—a.— 1921. ACY 


| The décurrence double. refraction in. mixed crystals of the regular 
system proves; however; that: there ars.excéptions to this rule. That 

is because the postulate »of equivalent directions does not definitely 
7 séttle the distribution of-the atoms’; a most intimate admixture is also | 
rapid. diffusion. These 
tion,’’ accumulations. of 

similar atoms.do not: occur in: the perpendiculars of the lattice, and that 
| the numberof perpendiculars of a group is a minimum. | When: either 

symmetry,or: the intimate admixture is. wanting, the distribution is 

differing cumbers of Cu atoms for their action which are found assémbled 

Vv 


following 
zinc '930°, arsenic 568°, antimony 1330°, bismuth 1490°, lead 1555°, tin 
£370", copper nore silver 1950°, i 2600°. The values for Hg, Zn, 


édation however, generally too small to affect the boiling 
point; ‘the. highest solubilities of carbon were observed ‘in léad .(0+004 % 
at 1556° and 0-024 % at’ 1170°) and antimony at and 
0: 033 at 1055°). “Hg; Cd, Zn, As, Sn, ‘Au dissolve-only trates of vasbon, 
Bi, Cu; Ag, little more. 
‘a 569. Meteoric Nichel-Iron and the Polymorphism oft -Carbon-lron. 
G. Tammann. (Ges. Wiss. Géttingen, Nachr. pp. 258-266, Nov. 18, 
1918.° Chem. Zentrbl. i. pp: 806-807, 1919:)—Whilst. Osrhond “and 


equilibrium diagram of nickel steel. The distribution of ‘the atonis’ of 
the two metals in kamacite (a mixed crystal) will not be normal'and 
stable as in homogenised nickel steel, but rather unstable, as in mixed 
The structure is probably that “of ‘the 


Ottenstein, and G.L. Weise. (Deutsch:Chem. Ges.; Ber. 52 [3]. pp. 4 
1368; July'12,; 1919.)—Studying the sorption of hydrogen by iridium as 
previously that by palladium [Abs. 1748 (1914)), the authorstfind that the 


ter ant the quantity absorbed is always small, the release 


fridiuiti absorbs at — 30°, — 20°, 0°, 20°, '+40°, ‘respectively’ 113, 


Black. A, Gatbier and O. Maisch. (Deutsch: Chem. Ges., prema 
pp. 1368-1874, July 12, 1919.)—Platinum black is much miore active 
towards than spongy platinum. SS 
mixing ‘ad boiling solution’ of chloroplatinic acid; neutralised with soda, 
with @ boiling’ solution of sodium formate; the black is dried over sub 
Long boiling and other conditions 
vert the black into a greyish modification (possibly: intermediate 
‘betWeen the black and spongy Pt) which the sodium ‘formate reconverts 
again. Platinum black absorbs 160 vols. of H, the sponge only 1. vel,; 
above 0° the former absorption decreases, the latter increases as the 
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charged with indifferent gases at various pressures. “In _ 7 
lesssatisfactory, and the new method seemis to be best adapted for ob- ; 
servatidns near the boiling-point. | a4 
does not regard two portions of a conglomerate, differing’ in ‘pro+ 
perties,as distinct phases. Moreover, taenite need not itself be homio- 
geneous) ' The meteoric structure can be explained on the basis’ of the | 

as isomerides, also occur in catbon steels. .»H. B, 
was’ a@'grey powder from Heraeus. The absorption curve’ is ‘peculiar ; : 


temperature rises ; below .@°, at which the black ‘has its imaximanned 

70, july 18, 1919.)—The differences in the atomic: 
of Pb isolated from various minerals might be due to their different 
behaviour towards. gravitation. The assumed constancy of weight to 
amass has only ‘been verified for some substances, and need not held - 
generally. Theories. of gravitation are still ina crude form. If gravi- 
tation and attraction were due to movements of electrons, a possible 
variation in that attraction might be ascribed to a gradual subsiding of 
the temsion or agitation of the electrons caused by the splitting up of 
atoms during radio-active, processes. On that view the atomic weight 

Ademany, {Anal. Fis. Quim., Madrid, 17. pp. 174~188, May, 1919.) 


| 

nitrate ; washing im water, alcohol, and ether follows. Details are given 
of the deposition, with high accuracy, of zinc and cadmium ia sulphuric 
574. of Gheomaus and Oxychromic Salts. B, 
Cabrera and S. Pifia. (Anal. Fis. Quim., Madrid, 17. pp. 149-167, 
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Vv. 
1S 

May, 1019.)-—-By the method of Quincke the authors measure the magnetic 
susceptibility of salt solutions. The chromous ion of sulphate and chloride 
solutions. yielded the value 24 for the number of magnetons; In the 
complex ions of the violet and green modifications of oxychramic salts, 
CrgO(SO,)2 and CrgOCl,, integral numbers of magnetons were not.found. 
H, B. 
of Metals ;. the Rusting of iron: ¥. Goudriaan. 
(Chem. .Weekblad, 16. pp. 1270-1285, Oct. 4, 1919.)}—-Reviewing, the 
literature the author agrees that in pure water, free of air, the rusting 
of iron is purely electrolytic, and does not proceed beyond ‘a conoentnation 
of Fe equal to 1-2 x 10~® gm. mol. per litre. The presence of oxygen 
then gives rise to a mew ean.f.; carbon dioxide plays a secondary part, : 
not essential; bydrogen. peroxide need not be formed (Traube), The 
corrosion .is most rapid when both air and water are in direct contact | 
| with the metal. Electrolytes have a maximum concentration favouring 
i corresion, beyond which they may actually. prevent corrosion; caustic 
seda and sodium carbonate stop corrosion already at low concentzation. 
Ammonium salts corrode iron. For the influence of impurities and. of 


